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PBEFACE. 
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On the continent of Europe an. accept able system of 
^ Taoheometry has met with acknowledged success 

(y for over half-a-century ; but, strange to say, as yet 

"^ ' it has scarcely been adopted by British engineers 
amongst their systems of snrve3ring. The only 
plausible excuse that can be given for this apparent 
indifference is that tacheometers were always 
manufactured with the unusual graduation of 100 
degrees to a right angle; but this objection ought 
to disappear with the perfected method of making 
the reductions described in the text. 

It is hoped that the descriptions will clearly 
explain the general principles upon which the 
system is built up, and give an adequate idea of 
the manner of applying them to practice. 

Although the method of Tacheometry described 
in detail is undoubtedly that which lends itself 
to most universal adoption, yet two others are 
mentioned very briefly. 



vi PREFACE. 

The various Tables will be found of practical use 
to any one engaged in the class of surveying with 
which we are treating. Those referring to cen- 
tesimal degrees, added for the benefit of operators 
who may still prefer that graduation, are arranged 
from a set kindly given to the writer by Mr. A. S. 
Truman, M.Inst. C.E. 

May, 1900. 



CONTENTS. 



The Tacheometer Described 

Adjustments of the Tacheometer .... 

The Measurements of Heights and Distances by means 
of the Tacheometer and Staff 

The Staff 

Field Work 

Office Work 

Other Methods of Tacheometry .... 



PAQB 
1 



12 

18 
20 
29 
38 



Appendix I. — Sample of Field Book .... 43 

Appendix II. — Table for Reducing Distances and 

Heights (Ordinary Degrees) 47 

Appendix III. — Table for Reducing Distances and 

Heights (Centesimal Degrees) 81 

Appendix IV. — Table for Reducing Centesimal Gradu- 
ations TO Sexagesimal, and vice versa . . . 103 



SURVEYING WITH THE 
TACHEOMETER. 



t09 



THE TACHEOMETER DESCRIBED. 

The satisfactory representation in plan of a piece of 
country in which any public work is projected has 
always been a desideratum with engineers. For 
many years they were contented to study the 
location of their works by means of longitudinal and 
cross sections taken along a series of traverse lines 
which approximately followed the adopted route, all 
field-work being laboriously executed by the use of 
chain, theodolite, level and staff. 

Gradually the necessity for improvement was felt, 
and several systems of preparing preliminary surveys 
and plans have been put forward. These have been 
grouped into two main divisions, viz. : ** Those in- 
tended for the approximately accurate determination 
of long distances ; and those intended for the exact 
determination of short ones." * The latter group, 
so far as topographical work for engineering studies is 
concerned, is that which has stood and is standing 
all tests in the most satisfactory manner. 

* General Walker. 

B 



2 SURVEYING WITH THE TACHEOMETER. 

In the first quarter of the past century the Italian 
engineer Porro gave great attention to this subject ; 
and later, his work was systematized by the French 
engineer Moinot. The instrument evolved from 
their labours is now called the Tacheometer. By 
its use, in conjunction with a graduated stafi^, pre- 
liminary plans are produced much more rapidly, and 
giving infinitely more detail, than by the older 
methods. 

The tacheometer is simply a transit theodolite 
fitted with a powerful telescope, the construction 
of which is represented graphically in Fig. 1. 
Horizontal wires, (a) and (6), are placed in the 
diaphragm at equal distances from the line of 
collimation. is the object-glass. At a distance 
OQ less than the focal length of 0, is placed a lens 
Qy whose focus falls between Q and at E. 

Rays of light that reach the wires (a) and (6), say 
from points A and 5 on a staff, strike the object 
glass at (m) and (n), where they are refracted in the 
directions mE and nE so as to pass through the 
focus E of the lens Q ; and continue in those 
directions until Q is met. From Q they emerge 
parallel to the axis of the telescope, finally striking 
the wires (a) and (6). The lines Bn and Am pro- 
longed meet in the point jP, forming there an angle, 
BFA. 

In any other position of the staff, such as B'A\ 
the rays A'm and B^n which arrive at the wires (a) 
and (b) will form the same angle at F. 

This angle is called the ^* measuring angle." 
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The axis of the instrument is made to correspond 
with its apex F; and to this point all distances 
and heights are referred, as afterwards to be 
explained. 

A telescope thus arranged is said to be 
" anallatic," and this ingenious device (invented 
by Porro) has been the chief means of bringing 
telescopic measurements within the field of practical 
surveying. 

A tacheometer made by Troughton and Simms 
is shown in Fig. 4. This particular instrument 
transits with the object-glass downward; but if so 
desired the instruments are also made to transit 
with the eye-piece downward. 

One of the small bubbles is attached to the hori- 
zontal plate, and the other, -4, is connected to the 
vernier arms of the vertical circle. 

The zero of the vertical circle is in the vertical 
line ; whilst its verniers are set horizontally, thereby 
avoiding the necessity of specially indicating whether 
the telescope is pointed upwards or downwards — as 
is the case when the horizontal diameter is adopted 
as the zero of this circle. 

The clip screws at B adjust the vertical circle, 
one of them being turned by a key which is only 
fitted to it during the process of adjustment. A 
similar detachable key fits in at C, and actuates the 
arrangement for adjusting the measuring angle. 
The wires in the diaphragm are represented in Fig. 
2. Those marked aa' produce a measuring angle, 
twice the tangent of the half of which is 0*02 ; and 
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those marked hb^ produce another angle, twice the 
tangent of the half of which is 0'004. These numbers 
are called the ** constants " of the instrument. 

The eye-piece can be moved up or down by 
a pinion so as to obtain a clear sight of the extreme 
wires. 

The compass is of the detachable box pattern. 

The vertical and horizontal circles of this tacheo- 
meter are divided into the ordinary sexagesimal 
degrees of ninety to a right angle. 

Here it is necessary to state that on the continent 
of Europe centesimal degrees of one hundred to the 
right angle have hitherto been used almost ex- 
clusively for the divisions of the tacheometer. This 
method of estimating angles, originally proposed in 
France in connection with the universal system of 
weights and measures, presents facilities for the use 
of a slide rule in making the reductions to be after- 
wards explained ; but it has nothing else to recom- 
mend it. 

Kecently Mr. Gustave Gillman, A.M.Inst. C.E., 
has invented an ingenious yet simple diagram which 
afifbrds equal facilities for effecting these reductions 
with any system of dividing angles, and in conse- 
quence the supposed necessity for a graduation 
other than the ordinary one of 360 degrees to a 
circle has now entirely disappeared. 

It is more than probable that the peculiar division 
of 400 degrees to a circle, by which ordinary 
trigonometrical tables are rendered useless, has 
hitherto caused the use of the tacheometer to be 
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looked upon with suspicion by English engineers ; 
but now that the method of reductions has been 
practically perfected, let us hope that instrument- 
makers will entirely abandon this system, using 
sexagesimal degrees exclusively ; and that engineers 
will realize that in the modern tacheometer they 
possess the most universal instrument that has ever 
been offered to them for carrying on preliminary 
surveys, definite locations, or indeed any of the 
many operations for which an ordinary transit 
theodolite is used. 

Surveyors and engineers ought never in the 
future to purchase a theodolite as now ordinarily 
constructed, but to insist on the makers supplying 
it with a distance-measuring telescope such as is 
fitted to the present tacheometer. 

Indeed, the tacheometer is nothing but a perfected 
transit theodolite. 
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ADJUSTMENTS OF THE TACHEOMETER. 

m 

The following are the permanent adjustments of the 
tacheometer, and it is advisable to execute them in 
the order given. 

FiBST; — To place the plane represented hy the level 
attached to the horizontal plate^ perpendicular to the 
vertical axis. 

Place the level parallel to two corresponding 
levelling screws ; bring the bubble to the centre of 
its run by means of the levelling screws ; turn the 
instrument through 180 degrees ; assuming that the 
bubble is not now in the centre of its run, bring it so, 
one half by means of the levelling screws, and one 
half by means of its own adjusting screw; continue 
this operation until the bubble remains in the centre 
of its run on being turned through 180 degrees. 
Next, place the level parallel to the other levelling 
screws, or screw in the case of a tribrach instrument, 
and repeat the same operation until the level 
'' reverses " in its new position. 

Continue the foregoing operations until the 
bubble remains in the centre of its run in any 
position of the level. 
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Second. — To place the line of collimation perpen- 
dicular to the rotating axis of the telescope. 

Direct the telescope to some well-defined object, 
and bisect it by the vertical wire of the diaphragm ; 
turn the instrument through 180 degrees in azimuth, 
and again point the telescope to the object ; if it be 
bisected as before, the adjustment is perfect ; if not, 
correct half the error by the screws holding the 
diaphragm, taking care to release one before its 
opposite is tightened. 

Thied. — To place the rotating axis of the telescope 
truly horizontal. 

If a striding level is supplied with the instrument, 
this adjustment is best carried out by its means ; 
but if not, proceed as follows : — 

The instrument being properly set up and kept 
carefully levelled, direct a sight, the bubble of tele- 
scope upwards, at a well-defined fine mark. No. 1, 
considerably above the instrument, 30 ft. or so if 
possible ; turn the telescope downward and mark as 
low as possible a spot, No. 2, cut by the vertical wire ; 
revolve the upper part of the instrument through 180 
degrees; rotate the telescope and again sight the 
elevated mark; turn the telescope, now bubble down- 
ward, and observe the low mark; if it be cut, the 
adjustment is correct ; if not, slacken the lock nut 
which works in connection with the clip screw at B 
(Fig. 4), and this screws itself; make another mark. 
No. 3, where the sight strikes at the side of No. 2. 
Halfway between Nos. 2 and 3 place mark No. 4, 
which will be plumb beneath No. 1 ; by means of the 
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screws supporting one end of the rotating axis, raise 
or lower that support until, after a suflSoient repeti- 
tion of the foregoing operations, mark No. 4 is 
sighted; the adjustment is then finished and the 
screw at B (Fig. 2) can be secured. 

A good place for effecting this adjustment is 
against the wall of a house, the elevated mark being 
put on the wall through an upper window. The 
instrument ought to be close to the wall, in fact 
nearly as close as the focus of the telescope will 
allow. A plumb line is sometimes used, but there is 
nearly always a difficulty in keeping it sufficiently 
steady. 

FouETH. — To make the zero line of the vernier coin- 
cide with the horizontal diameter (90° — 270°) of the 
vertical circle^ when the line of collimation is truly 
horizontal. 

The instrument being set up and carefully 
levelled, direct the telescope, bubble upwards, to a 
well-defined mark; make the intersection of the 
vertical and central horizontal wires coincide with 
the top of the mark (the top of a ranging rod set up 
some 200 yards distant is very suitable); note the 
vertical angle (No. 1) marked by the vernier ; revolve 
the upper part of the instrument and direct the tele- 
scope, bubble downwards, to the mark; note the 
vertical angle (No. 2) marked in this position; the 
sum of the two angles ought to be 360° if the adjust- 
ment is correct ; if not, add or subtract, as the sum 
of the angles is greater or less than 360°, half the 
difference from angle No. 2 ; make the vernier 
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correspond to this corrected value of angle No. 2 
by means of the tangent screw of the vertical circle ; 
this will have shifted the central horizontal wire from 
the top of the mark ;* by means of the clip screw at 
JB (Fig. 4) make the central wire coincide with the 
top of the mark. The instrument ought now to be 
in adjustment, but a repetition of these operations is 
necessary until perfect correction is obtained. 

This adjustment ought to be examined once every 
day. It is so important that the following examples 
are given : — 

Eeading No. 1 (bubble upwards) 85° 1' 

Beading No. 2 (bubble downwards) 274° 45' 

Sum 359° 46' 

Difference to make 360° + 0° 14' 
Half of difference + 0° 7' 

Hence, had the instrument been in adjustment 
the readings ought to have been — 

No. 1 . . . . ( 85° 1' + 0° 7') = 85° 8' 
No. 2 ... . (274° 45' + 0° 7') = 274° 52' 

Sum 360° 0° 



The instrument will be standing with its vertical 
circle indicating reading No. 2, so we will proceed by 
making its vernier read 274° 52' by means of the 
tangent screw, and then by means of the clip screws 
at B (Fig. 4) bring the central horizontal wire into 
coincidence with the top of the object or pole 
sighted. 
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The next example shows a case with the sum of 
the readings in excess of 360 degrees. 

No. 1 (bubhle upwards) ... 89° 38' 
No. 2 (bubble downwards) . . . 270° 27' 

Sum 360° 5' 



Difference to make 360° - 0° 6' 

Half difference - 0° 2' 30" 

Hence the correction of 0° 2' 30" must be sub- 
tracted, and reading No. 2 must be made 270° 24' 30" 
before making the horizontal wire correspond with 
the object sighted. 

Fifth. — To adjust the levels attached to the telescope 
and the vernier arm of the vertical circle. 

With the instrument well levelled and after the 
previous correction has been made, place the vertical 
vernier to zero ; then the bubble of the level A 
(Fig. 4) and that of the telescope ought to be in the 
centres of their runs. If not, bring them to the 
centres by means of their adjusting screws. 

Sixth. — To adjust the measuring angle. 

On as level a piece of ground as possible measure 
off a line of moderate length, say 160 yards or 
metres, and place pegs at its extremities. Over one 
peg set up the tacheometer and on the other a staff 
marked with divisions of a size subsequently to be 
described. 

When the instrument is levelled up, place the 
telescope horizontal and sight the staff. The number 
of divisions between the extreme wires ought to 
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indicate the distance measured from peg to peg. If 
this distance is not correctly indicated, turn the key 
which fits in at C (Fig. 4) until the number of 
divisions between the upper and lower wires indicates 
it exactly. 



THE MEASUREMENTS OF HEIGHTS AND DIS- 
TANCES BY MEANS OF THE TACHEOMETEB 
AND STAFF. 

The staff used in coiinection with the tacheometer 
ought to be not less than 14 feet in length, and broad 
enough to allow of marking with clear, bold figures. 
Suppose BA C (Fig. 3) to be the measuring angle 
of a tacheometer whose apex is at ^4, and whose con- 
taining lines strike, at B and (7, a graduated staff 
held at right angles to ADy the central line of sight. 
BC is equally divided in i), and AD represents the 
distance between the staff and the apex of the angle, 
or the axis of the instrument. 

Then AB = ^^ 



tan BAD 



but BD =-^, and the angle BAB =_MP 

2 2 

HP 

therefore ^i? = jTiC ' ' ^^^ 

2 tan -^ — 

The solution of this equation is practicable 

because BG is the space observed through the 

telescope between the points B and C struck by 

BAC 
the wire : and 2 tan is known from the 

2 

12 



MEASUREMENTS OF HEIGHTS dk DISTANCES. 13 

construction of the instrument, being, in fact, the 
'^ constant " already referred to on page 4. 

To put this more simply, let Jc represent the 
constant of the instrument, which is the value of 

BAC 

2 tan —^ — , Q the space read on the staff, and 8 

the distance between the staff and the apex of 
the measuring angle; then we have, in place of 
equation (1) — 

aS=-^ (2) 

Now, instead of marking the staff in the units of 
measurement, let the size of each division on the 
staff be made equivalent to a unit of measurement 
multiplied by A;, the constant of the instrument, 
and supposing that g represents the number of these 
new divisions observed between the wires ; then Q, 
the actual space, will be ^, the number of divisions, 
multiplied by the size of one division, or — 

a = gk^ hence 

but by equation (2) — 

aS = ~, therefore 
k 

S=9 (3) 

This shows that (^), the number of these special 
divisions read on a staff, gives at once the distance 
between it and the apex of the measuring angle, 
which coincides with the main axis of the instrument. 
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An example will show more clearly the great 
advantage of this simple device. 

The measuring angle usually put in the tacheo- 
meters made by Messrs. Troughton and Simms is 
such that the constant k = 0*02. Should it be 
desired to measure in yards, then the divisions on 
the staff will be 1 yard x 0-02 yard, that is -^q part 
of a yard, or 0-72 inch. If upon looking with a 
tacheometer at a staff thus divided, seventy-five of 
these divisions are included between the wires, then 
the staff is . seventy-five yards distant from the 
instrument ; if 100^ divisions are included, it is 100^ 
yards distant, and so on. 

When the metre is used as a unit of measure- 
ment the size of a division is 2 centimetres. 

Some instruments are made with other measuring 
angles. 

Take one with a constant such that k = 0*03, and 
assume that it is desired to measure in feet, then 
the divisions on the staff would be 1 foot x 0*03 
= 0-03 foot, that is 0'36 inch in size. 

Hitherto we have assumed, the line of sight to 
be at right angles to the staff; but in actual work 
this is seldom practicable, and it becomes necessary 
to direct the telescope at a suitable angle to the staff 
held vertically as in Fig. 5. 

Assume that the central line of sight, 70, strikes 
the staff at 0, forming an angle Fwith the vertical, 
whilst the wires forming the measuring angle strike 
it at M and N. 

Through draw a line at right angles to 07, 
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striking the line of vision of the wires at m and 71 ; 
then 01 will represeiit S in equation (3), m/i will 
represent g, and let the number of divisions read 
between J/ and iV^be represented by G. 

It may be well to point out here that it is the 
number G which is always read in practice, and that 
it is called the *' generating number." 

Owing to the small size of the measuring angle, 
the lines of sight formed by the wires are so nearly 
parallel that the angles MmOsiiid. NnO may be taken 
as right angles, and the triangles MOrrij NOn may 
be considered as right-angled triangles, whose angles 
mMO and nNO are equal to F, 

so thatmO = MO sin V 
and nO = NO sin V 

> 

adding these equations mO+ nO = {MO + NO) sin V; 

but mO + nO = mn^ that is g, 
and MO + NO = MN, that is (? ; 
therefore g = G sin V 

By equation (3) g = S 

hence S = G sin V 

In Fig. 5 the horizontal distance D between the 
instrument and the staff; the vertical height H 
between the axis of the instrument and the point 
0, where the central line of sight strikes the staff ; 
and that line of sight itself, or S, form a right- 
angled triangle, in which the side S and the angle 
equal to V are known. 

Then D = S sin V 
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and replacing S by its value of G sin F, just found, 
we get — 

i> = G sin 2 F . . . . (4) 

which gives a value for the horizontal distance 
between the instrument and the staff, in terms of 
the angle formed by the line of sight with the 
vertical and the number of divisions read on the 
staff between the wires. 

The height H is deduced thus from the horizontal 
distance — 

ir=i)cotan V . . . . (6) 

or directly from Gj the generating number, by sub- 
stituting for D its value in equation (4) — 

H^ G sin Fcos F 

"When F is more than a right angle, that is when 
the telescope points downward, then equations 
(4) and (6) become — 

D= G cos 2 (F- 90°) .... (4a) 
iy=i?tan (F-90°) .... {5a) 

By taking into account the height (m) in Figs. 6, 7, 
and 8, between the station on which the staff rests 
and the point where the central line of sight strikes 
the staff, the difference of level is obtained between 
the main axis of the instrument and the station. 

Let (a) and (b) represent the number of divisions 
read between the base of the staff and each place 

where the wires cut it, then — -^ — gives the number 
of divisions between the ground and the point struck 
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by the central line of sight. This number multiplied 
by the size of one division (k) gives the height (m) in 
units, that is — 

^^JajtR^ ..... (6) 

It has already been mentioned that the usual 
size of divisions is 0*02 of a unit of measurement, so 
when this is the case — 

(a + b)x 0-02 
m = ^ '— or 

„»=__ ....... (7) 

The operation involved by this equation is of 
the simplest, as it only consists of adding together 
the readings of the wires and placing a decimal 
point in front of the second figure from the right- 
hand side. 

The combinations of rises and falls that occur 
between the instrument and a station on which a 
staff is placed are shown in Figs. 6, 7, and 8. 

In Fig. 6 there is a rise, and the difference of 
level is jET- m. 

In Fig. 7 there is a faU, and the difference of 
level is Il+m. 

In Fig. 8 there is also a fall, although the 
telescope points upwards, and the difference of level 
is m-H, 

When the difference of level between the ground 
at the instrument and at the staff is required, it 
is necessary to measure with a tape the height of the 
axis above the ground, and to make this allowance. 

c 



THE STAFF. 

The staves used in connection with the taoheo- 
meter ought never to be less than 14 feet in length, 
and they ought to be broad enough to allow of 
marking them with clear, bold figures. 

It has already been pointed out that the size 
of the divisions is a unit of measurement multiplied 
by the working constant of the instrument being 
used. 

When the constant is 0*02, and the metre is the 
unit adopted, there is nothing special to notice, as 
divisions of two centimetres are in every respect 
suitable. 

With the foot, however, the best method of 
marking is not quite so evident, as with the usual 
constant the divisions become too small for distant 
readings. 

Two methods have been suggested for overcoming 

this difficultv : — 

(a) To adopt the yard as a unit and divide the 
staff into 0*02 of a yard (0*72 of an inch) which 
gives quite a bold graduation. Levels, however, 
must be expressed in feet, so an extra column in 
the field book becomes necessary, which will consist 
of the reduced levels as found in yards multiplied 
by three to bring them to feet. This process has 

18 
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the further advantage that for the general reductions 
of the field book one figure less will nearly always 
be used in every operation, thus compensating for 
the work entailed by the extra column. 

In the plotting of the plan no difficulty is ex- 
perienced, as it is manifest that a plan can be plotted 
to any desired scale, no matter what unit be used for 
the field measurements. 

This is the system adopted in the sample of the 
field book in Appendix No. I. and used for making 
the plan shown on Fig. 15. 

(6) To mark the staff in divisions equal to 0*02 
of 10 feet (2*4 inches). These can be subdivided 
according to the ideas of the operator, or when 
reading he can judge of the subdivisions cor- 
responding to 1 foot. 

At any rate, whatever unit or constant be used, 
the graduations must always be bold enough not 
to cripple the power of the telescope. 



FIELD WORK. 

Although in every sense a universal instrument, 
yet as the chief utility of the taoheometer lies 
essentially in the execution of those preliminary 
topographical surveys required in connection with 
projected public works, more especially ways of 
communication, the following explanations will refer 
principally to this use. 

The survey party ought to consist of an engineer 
in charge, who directs the whole operations, but 
more particularly the location of the staffmen, one 
assistant for working the instrument, another for 
booking the readings, and as many staffmen as the 
expertness of the various operators may necessitate. 

The survey will be a traverse along the route 
selected by the engineer in charge, and all the main 
features of the country must be represented, such 
as roads, streams, rivers, buildings, boundaries of 
townships, etc. It will also be necessary to pick 
up all those prominent features required for laying 
down contours. 

A start is made by finding the variation of the 
compass, an operation which ought always to be 
effected with care, and at stated intervals if the 
survey is long, although some engineers are inclined 
to neglect it. 
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In countries such as the British colonies, where 
reKahle trigonometrical surveys exist, these can 
occasionally be joined on to and made to form not 
only the most satisfactory checks possible, but at 
the same time to provide a reliable orientation for 
the work in hand. 

As a check on the levels it is advisable to run 
in a line of bench marks, or to find out the height 
of each traverse station by independent levelling. 

If the latter system be adopted the check can 
only be effected as the survey advances, or when 
it is finished; but the former is usually sufficient, 
and in this case the bench marks ought to be put 
in ahead of the survey. 

The field notes consist of two parts — 

(a) A carefully made sketch of the ground show- 
ing the main survey lines, the various points picked 
up for laying down the contours and the other features 
already referred to. In many instances it is neces- 
sary to take subsidiary tape measurements to represent 
the details of buildings, or for any other reason ; and 
in this case, these are also shown on this sketch. 
It is usually kept by the engineer in charge, and he 
must exercise extreme care in making his entries 
correspond exactly with those of the book used in 
connection with the instrument. The sketch is 
afterwards of the greatest use in the office for 
identifying details marked on the paper as the 
plotting advances. 

Fig. 10 is a copy of the sketch made of a part 
of the ground represented in the plan on Fig. 15. 
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Some of the points have been suppressed for the 
sake of clearness. 

(b) The field book kept by the assistant who 
enters the readings of the instrument. A sample 
page of this is given in Appendix No. I., and at least 
the first six columns are filled in on the ground. 
These are those headed Main Stations, Height of 
Instrument, Number of Point, Bearing, Vertical 
Angle, and Eeading of Wires. Some operators en- 
deavour to fill in the two columns headed Generating 
Number and Height on Staff; but this is better 
done in the office along with the remainder ; for 
unless the assistant is very smart he will delay the 
whole party. 

The traverse lines need not coincide exactly with 
what appears to be the proper alineation, although it 
is not advisable to separate from it to a very great 
extent. Special side stations may be used when it 
is required to see into a piece of ground not visible 
from the main traverse. 

The instrument is set up at the intersections of 
all the lines, and these intersections form the principal 
stations. 

The first work at a station is to measure the 
height of the main axis of the instrument above the 
station, entering it in the second column of the field 
book and on the line used for the designation of the 
station. For registering this height the units of 
measurement are used, not the divisions on the 
staves. 

The next operation at a station is to find the 
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bearings of the two lines, the distance to the next 
station, and to check the distance to the last one. 

The differences of level between them ought also 
to be checked ; for although, as already mentioned, 
it is advisable to find the heights of the main 
stations independently, yet it is always well to bring 
on in the field a series of levels from station to 
station, as a reliable appreciation of the rate of the 
rise or fall of the country is thus gained. 

The general principles applicable to all compass 
and traverse surveys hold good for taking the 
directions of the lines. The following explains the 
simplest way of proceeding. 

Suppose the instrument set up at 5, the inter- 
section of two lines, AB and BC. By adding 180° to 
the forward bearing ABy found when the instrument 
was at Ay we obtain the back bearing BA for the 
instrument at B. Clamp the horizontal vernier to 
this angle, turn round the whole instrument until 
the cross wires of the telescope cut the station Ay 
fix the bottom clamp, and now the zero of the 
horizontal plate ought to correspond to the north. 
Unclamp the horizontal vernier plate, sight the for- 
ward station (7, and the reading of the horizontal 
plate is the forward bearing BC. 

As a check the needle itseK may be slackened at 
occasional stations. 

The distances and heights are checked by the 
application of Equations 4 and 6 to the readings of 
the wires and the angles read on the vertical arc. 
By taking more than one set of vertical angles and 
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readings of the wires, additional checks can be ob- 
tained for the same distances and heights, and if very 
particular work is desired, it is advisable to do this 
twice for each line converging at a station, thus 
obtaining four values, two from each end for the length 
of every line and the height between each station. 

The calculation of these distances and heights 
must be done on the ground, so that any error may 
be foxmd out and rectified at once. 

The tables given in Appendices 11. and III. will 
give the required reductions by a simple multiplica- 
tion of the figures in the respective columns by the 
generating number, or logarithms may be used. 

When readings in connection with any main 
traverse line are being observed, special care must 
be taken that the instrument is properly levelled up, 
that the staff is perfectly vertical, and that it is 
centred over the peg. Indeed, some engineers 
turn the staff edgewise when the observation for 
direction is being taken. It is only by attending 
to these details that high-class work can be attained, 
and as the time they occupy is inappreciable, there 
is no reason for neglecting them. 

So that the nature of the checks required in the 
field may be perfectly understood, an example will 
now be given. 

With a tacheometer whose constant is 0*02, let 
us suppose that a sight from a station, Aj is taken to 
a staff on another station, jB, that the bottom wire 
reads 60, the upper one 1 94, that the vertical angle 
is 90° 46', and that the height of the instrument 
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above the station is 1*41 metre or yard, then the 
generating number ((?) is 194 - 50 = 144, and the 
height on the staff (m) struck by the central 
wire will be 2'44. See remark after Equation 7 
(page 17). 

Now by Equations 4a and 6a we have for the 
horizontal distance D between the stations — 

i) = 144 X cos' 0° 46' = 143-96 

and for the height H between the axis of the 
instrument and the point on the staff struck by the 
central line of sight of the telescope we get — 

H = 143-96 X tan 0' 46' = 1*93 

But we are dealing with the case explained by 
Fig. 7, so the fall from the axis of the instrument 
at station A to the peg on which the staff rests 
at station B is {H + m) = 1-93 + 2-44 = 4-37. From 
this it is necessary to subtract the height of the 
instrument at A^ and then we get 4-37 - 1-41 = 2*96 
as the resulting difference of height between the 
stations A and B. 

When the instrument comes to be shifted to 
station B and directed to Ay it is found that its 
height is 1*36, and that the vertical circle reads an 
angle of 88° 34' when the wires read on the staff 
30 and 174. In this case G = 144 and m = 2-04. 

D = 144 sin' 88° 34' = 143-91 
H = 143-91 cot 88° 34' = 3-60 

Or by using the tables in Appendix No. II. we find 
opposite 88° 34', in the columns headed Distance 
and Difference in Height, 0-99938 and 0-02500 
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respectively, which multiplied by 144, the generating 
number, also give 143-91 for I) and 3 '60 for H. 

Now as the telescope points upwards, we have 
the case explained by Fig. 6, so there is a rise from 
the axis of the instrument at B to the station A 
equal to H - m or 3*60 - 2*04 = 1-56, and by allowing 
for the height of the instrument we get 2*92 as the 
difference of height between the stations. 

Having now found two values for the horizontal 
distance and the height between the stations, the 
results may be compared thus — 



Sight from 


Hor. Dist. 


Height 


AtoB . . 


. . 143-96 . , 


, . 2-96 


BtoA. . 


. . 143-91 . 


. . 2-92 



These would be considered as agreeing sufficiently 
well, so their means would be adopted. However, 
should there result a divergence not within the limit 
of accuracy required for the survey, the instrument, 
still at By must be re-levelled carefully, and other 
readings of the wires and the vertical angle taken 
and cal6ulated out until no doubt exists as to the 
proper result. Although a written explanation of 
these checks seems lengthy, they take up very little 
time in reaUty and ought never to be omitted. 

Having obtained all the data required in con- 
nection with the main lines, the topographical 
details are next taken. It is the engineer in charge 
who indicates to the staffmen, two to four in number, 
the sites where they must place the staves, and he 
continues to do so until these subsidiary points have 
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been taken all over the zone commanded from the 
main station at which the instrument is placed. He 
marks them all on his sketch, and it is he who is 
responsible for their giving an adequate representa- 
tion of the country under survey. 

The instrument assistant takes one by one the 
observations necessary for fixing these sites both in 
plan and in height, and reads them out aloud in the 
following order : — 

(1) The readings of the wires. 

(2) The vertical angle. 

(3) The bearing as shown on the horizontal plate. 
It is convenient to direct the lower wire at an 

even number on the staff, and the assistant who 
enters the readings of the wires in the field book 
will take care to write the higher figure over the 
lower one. When the sight through one of the 
extreme wires aa' (Fig. 2) is intercepted by an 
obstacle, the reading of the other can be deduced 
from the central wire, or the fact that the central 
wire was read may be especially noted in the field 
book, say by a (c) written against its reading. When 
the extreme wires are both interrupted, then the 
other set, 66', is used, taking care to mark this in the 
field book in a previously arranged manner. In these 
cases the generating number ought to be filled in at 
once. 

Assume, for instance, that the wires hV read 89 
and 111 and the central wire 100, then the generating 
number to be entered is 110, that is five times 
the difference between 89 and 111, as the constant 
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corresponding to the wires aa^ is five times that of 
the wires bU which were read. 

Sights are seldom required at greater distances 
than 200 or 260 yards; but when this becomes 
necessary and both extreme wires cannot be brought 
on the staff, use is made, as is in the case of inter- 
ruptions, of the wires 6ft' (Fig. 2) or of the central 
wire, and an extreme one specially noticing this in 
the field book as formerly explained. 

The booking assistant always remains close to 
the instrument and enters the observations as read 
out. He must satisfy himself that his designation 
of the different points is in accord with that which 
the chief of the party has adopted for his sketch. 
The main stations of the traverse may be indicated 
by letters and the points for filling in the details by 
numbers. The numbers may be used consecutively 
up to 100, 200, or further if there is a fear of their 
repetition in the same zone, and the letters all 
through the alphabet. 

The staffmen must be smart and intelligent, but 
above everything they must understand the absolute 
necessity of holding the staff vertical. A suitable 
plumb-line ought to form part of their equipment, as 
it gives no trouble to carry about. 



OFFICE WORK. 

The first work to be done in the office is to finish the 
reduction of the field book. 

The column headed Generating Number or 
G consists simply of the difference between the 
readings of the two extreme wires ; or, in the case of 
any of the other wires, of their difference manipulated 
so as to reduce it to that which would have been 
given by the extreme wires, had it been possible to 
use them. 

The column headed Height on Staff or m 
consists of the solution of Equation 6, which is 
usually done by adding together the readings of the 
two wires and placing a decimal point in front of 
the second figure from the right-hand side. 

The next two columns, headed respectively 
Horizontal Distance or i>, and Difference in 
Height or jfiT, are found by the solution of 
Equations 4, 4a, 5, or 6a^ as the case may be. The 
operation of multiplying every generating number by 
the sine or cosine squared of the vertical angle, and 
this result by its cotangent or tangent, would be so 
tedious that the system of tacheometry would be of 
no practical value. To overcome this difficulty, the 
use of a slide rule was first suggested, and next, 
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tables were adopted. The former, without doubt, 
strains the eyes in an inordinate manner, whilst the 
latter are somewhat slow. Diagrams also were 
suggested, and even made ; but none were really 
practical until Mr. Gustave Gillman, A.M.Inst. C.E., 
designed the one known by his name.* Its simplicity, 
the quickness with which expertness in its use is 
acquired, and the rapidity with which the results 
are obtained, place it far above any device hitherto 
adopted for effecting these reductions. Fig. 9 gives 
a reduction of the Gillman diagram. It consists 
essentially of a rectangle of quadriculated paper, the 
horizontal lines of which represent generating 
numbers, and the vertical lines the heights to be 
found. The scale of the vertical angle is marked off 
along its bottom and right-hand side, and the curves 
crossing the squares represent the amount to be sub- 
tracted from the generating numbers so as to give 
the horizontal distances. The thin silk thread 
attached at the upper left-hand corner is for applica- 
tion to the scale of angles. 

The diagram is used thus : Lay it out flat on the 
drawing-table ; with the right hand tighten the 
thread and apply it to that part of the scale 
representing the vertical angle being dealt with ; 
observe or mark with a pricker held in the left 
hand the intersection of the thread and the 
horizontal line representing the generating number ; 
then the vertical line which cuts this point of 

* The Gillman diagram is to be obtained from Messrs. Troughton and 
Simms, 138, Fleet Street, London, E.G. Price 7«. Qd, each. 
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intersection stands for the height; and the value 
of the nearest curve, or an interpolation between 
the two nearest ones, is the amount to be deducted 
from the generating number so as to obtain the 
horizontal distances. Let us take as an example 
a generating number of 111, with a vertical angle of 
96° 30', and refer to Fig. 9. It wiU be found 
that the thread when applied at 95° 30' on the 
scale of angles intersects the horizontal line 111 just 
where this is crossed by the vertical line 10*6, and 
that this intersection coincides with the curve 
marked 1. Hence we make the difference in height 
H to be 10'6, and the horizontal distance D to be 
(111-1) or 110. The use of logarithms or tables 
would have given 10*59 and 109*98 respectively, so 
the results found by the diagram are quite acceptable, 
as only the subsidiary points are calculated by it. 

In using the Gillman diagram it is a great 
advantage for two assistants to work together ; one 
reading from the field book and entering in it the 
results found by the other operating on the diagram. 

When the columns of distances and differences 
of height are all filled in, the rises and falls are next 
entered up, and for fixing these. Figs. 6, 7, and 8 
must be kept in mind. Another simple rule is to 
consider the height on the staff always a minus 
quantity, and the difference in height as a plus 
quantity if the telescope points upwards, or as a 
minus one if it points downwards. The algebraic 
result, if plus, is entered as a rise, and when minus, 
as a fall. 
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The reduced level of any point is found in the 
usual way by adding the rises to and subtracting the 
falls from the height of the instrument. 

If the measurements have been carried out in 
yards, still another column must be filled in. This 
will be the height of the station or point multiplied 
by three, so as to give feet, the universal unit for 
expressing heights in British practice. This was 
the case with the survey shown in Fig. 15 ; but 
whenever possible it is advisable to adopt for the 
horizontal measurements^ the same unit as for the 
heights. With the metre this always occurs ; con- 
sequently the extra column referred to is eliminated 
by its use. 

The sample of a field book given in Appendix 
No. I. shows exactly how these reductions are made, 
and it will be seen that the work entailed by them 
is very little more troublesome than that of an 
ordinary level book. 

The plotting of the plan is next undertaken, and 
when determining the scale it must be remembered 
that the operations carried out in the field have 
been intended only for preliminary studies, so a 
large scale would be out of place. On a plan drawn 
to a scale of 3 chains, or about 200 feet to an inch, 
the limit of error is quite inappreciable, and this 
may be taken as the largest advisable ; whilst the 
smallest desirable for showing public works is 
perhaps 6 chains, or say 400 feet to an inch. These 
limits in metrical arrangements are nearly enough 
represented by scales of ^^^o^ and ^oW respectively. 
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Having fixed on the general direction to be taken 
by the plan along the roll of paper, north and south 
lines are laid on it at a series of convenient places, 
and the main traverse lines are plotted with a parallel 
ruler in the usual way. Rectangular co-ordinates 
may be used ; but the extra work entailed is not 
usually compensated for by a notably extra degree of 
correctness. 

After laying down the main lines, the details can 
be plotted at each station by means of radiating 
lines representing the directions and distances to 
the points where the staves have been placed ; but 
the protractor shown in Fig. 11 has been designed 
to prevent the ugly scoring of radiating pencil lines. 
It may be made of vulcanite, cardboard, or any 
suitable material, and is semicircular. The figuring 
of the degrees round the circumference is such that 
they read from right to left, one set 0° to 180° and 
the other 180° to 360°. A convenient size is 9 inches 
in diameter. It has the scale of the plan doubly 
marked along its diameter, once to the right of the 
centre and once to the left of the centre, the zero of 
each corresponding to the centre itself. 

To use this protractor a needle is passed through 
its centre, and at the same time through the station, 
as marked on the paper. 

It is then rotated until the bearing of the point 
to be fixed is read on a north line drawn through 
the station, when the diameter will represent the 
direction to the point in question. 

The distance is next marked off by means of 

D 



34 SURVEYING WITH THE TACHEOMETER. 

the corresponding scale ; that to the right of the 
centre being used when the bearing is between 0° and 
180^ and that to the left when it is between 180° 
and 360°. Against the point just marked on the 
plan its reduced level is written. 

In this manner all the details taken in the field 
are put on the plan, use being also made of the 
independent notes and small measurements taken 
by the engineer in charge of the field work. The 
sketch, Fig. 10, will now be found to be of the 
greatest use in running in the various streams, 
roads, etc., between the points which determine their 
directions and courses. Besides these, the plan 
will be studded with dots showing the levels and 
positions of the culminating points, taken for the 
purpose of representing the natural outlines of the 
ground. When a sufficient portion of the plan is 
thus prepared in pencil, its inking in is proceeded 
with, all points being marked by a firm dot against 
which their levels are written. 

By means of these levels, contour lines are 
next traced, which in height may be separated from 
one another 2 to 6 metres, or 6, 10, or 20 feet, 
according to the roughness of the ground. 

The simple device shown in Fig. 12 has to a 
large extent done away with the tediousness of 
marking off contours. This diagram is marked 
off on tracing paper, its construction being evident 
from an examination of the figure. The parallel 
lines a, a, a, crossing the radial ones, act simply 
as guides in adjusting the diagram to the two 
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points between which contours have to be 
marked. 

Let us suppose that contour lines are being 
delineated for every 6 feet on a plan of 200 feet = 1 
inch, and that it is desired to mark those that pass 
between two points, x and y, 380 feet apart, whose 
heights are respectively 81 and 107 feet above 
datum. 

It will be observed that every fifth radial line is 
alternately red and blue. Assuming in the present 
instance that the bottom outside red line represents 
80, the first blue line will represent 86, the next red 
one 90, the next blue one 95, and so on.* 

Now make the station {x) coincide with any part 
of the line (81) that is the one next that standing 
for 80, then run that line over the point until the 
line corresponding to 107 coincides with the point 
(y), always taking care that the line between the 
points themselves is parallel to the lines a, a, a. 

Prick through on the red and blue lines which 
occur between the stations a? and y, and in this 
case these will give the contours fox 85, 90, 95, 100, 
and 105. 

Similarly the spots are pricked off where the 
contours pass between the adjacent points marked 
on the plan. 

If the points are near to one another it is mani- 
fest that the consecutive radial lines, and not every 
fifth one, may be made to represent the consecutive 

♦ In the illustration here given (Fig. 12), the lines that should he 

red are shown thus: . and those that should be blue, 

thus: — — — 



86 SURVEYING WITH THE TACHEOMETER. 

contours by a suitable interpolation of the heights 
of the points. 

Pencil lines are next drawn between the pricks 
or marks designating each contour, and a continua- 
tion of this operation all over the plan furnishes the 
contour lines required. 

They are usually inked in in burnt sienna, every 
fifth one being made much stouter than the others. 

Occasionally, and at convenient places, the 
•heights shown by the contour lines are written 
against them in the same colour as is used for 
inking them in. 

This practically finishes the plan, and we shall 
now have before us a genuine representation of the 
country which it is intended to deal with, so that 
after a few trials a centre line can be laid down 
which will require no further alteration. For tracing 
it on the ground in the definite setting out, the 
main stations of the survey are used as reference 
points; so they must be carefully marked and 
preserved on the ground. 

Trial longitudinal sections and cross sections 
can be made from the plan, and the results of the 
cubications ought to vary but little from the definite 
quantities eventually found by means of the working 
plans. 

Fig. 15 shows a plan made from a tacheometer 
survey with a trace for part of a narrow-gauge rail- 
way on it ; whilst Fig. 13 is the trial longitudinal 
section along the centre line selected. On the plan 
a partially alternative line is shown in dots, having 
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curves of sharper radius and with less length of 
straight between reverse curves. A section taken 
along this, which may be called a second-class 
location, will show a diminution in earthwork. 

To those engineers who deal with rough and 
unknown countries abroad, or who have to study 
the location of new or branch railways at home, the 
system of surveying now described supplies a want 
that was beyond doubt largely felt ; whilst for all 
general purposes both engineers and surveyors will 
find it of universal application. 



OTHER METHODS OF TACHEOMETRY. 

Some surveyors introduce extra wires in the tele- 
scopes of their transit theodolites, but as a rule 
these telescopes are deficient in power for use as 
tacheometers. 

Another objection to them is that in this case 
the. apex of the " measuring angle " is formed, not 
at the axis of the instrument, but at a distance 
beyond the object-glass equal to its focal length ; 
so that to obtain suitable results, especially when 
levels are being determined, it is necessary to make 
an allowance for the distance between the exterior 
focus of the object-glass and the axis of the instru- 
ment. This allowance can be made by adding a 
constant to the generating numbers (IJ to 2 ft., 
according to the build of the instrument), and the 
results will then approximate sufiiciently well to 
reality for practical uses; so that all the explana- 
tions of the processes of field work and plotting the 
plan given in the foregoing pages will hold good. 

This method ought only to be thought of when 
it is necessary to utilize a theodolite already possessed, 
and when the amount of the work to be undertaken 
will not justify the expense of a new instrument. 

Finally we will notice a system which not only 
seems capable of great adaptability, but as it does 
away with the use of all tables or diagrams for 

38 
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calculating the reductions, these become so simple 
that this advantage alone will go far to compensate 
for any other defects, should such be encountered. 
It is believed to have been first of all pointed out 
by Barcenas, a Spanish writer on tacheometry ; but 
so far as can be found out it has not received much, 
if any, attention. 

It may be called the " Tangential " system, and 
consists in directing at a staff the telescope of an 
ordinary theodolite set consecutively at any two 
adjoining angles amongst those whose tangents are : 
0-01, 0-02, 0-03, 0-04, 0-05, etc. 

A system of tacheometry based upon the tangents 
of the angles subtended by a known length of staff 
has long been before engineers ; but the method now 
to be described varies from this, consisting, as it 
does, in the observation of a variable length on the 
staflf by placing the telescope at two definite angles. 
In fact, the former may be said to depend on the 
observation of a constant height on the staff and 
variable angles on the instrument ; whilst the latter 
depends on the observation of a variable height on 
the staff and fixed angles on the instrument. 

This table explains the angles referred to : — 





Angles. 


Tangents. 








Degrees. 


Minutes. 


Seconds. 







34 


23 


* 001 


1 


8 


54 


0-02 


1 


43 


6 


003 


2 


17 


36 


0-04 


2 


51 


45 


0-05 


3 


2G 


1 


0-06 




. An 


d so on. 
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Now let Fig. 14 represent the foregoing series 
of angles as marked on the vertical circle of a 
theodolite placed at 0, whose telescope is directed 
at a staff, held vertically at AB and marked with 
the units of measurement being used. Oa is the 
horizontal line through the instrument striking the 
staff at a. 

It will be observed that this series of tangents is 
such that the difference between those of adjoining 
angles is always 0*01. Take any two adjacent 
vertical angles, say those whose tangents are 0*03 and 
0'04 and which strike the staff at x and y respectively. 
Let the distance which would be read between x and 
y be called G^ and let the horizontal distance Oa 
from the instrument to the staff be D. 

Now ay = 0*04 D 
and ax = 0*03 D 



hence {ay - ax) or (r = O'Ol D 

and as this results from any adjacent angles that may 
be used we have the general rule — 

which shows that the space read on the staff 
multiplied by 100 gives the horizontal distance at 
once, so that this operation consisting of running the 
decimal point two places to the right is simplicity 
itself. 

The height between the instrument and either 
point struck on the staff is the horizontal distance 
multiplied by the corresponding tangent, and as these 
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tangents consist of simple figures, this operation can 
nearly always be done by inspection. 

These are all the calculations necessary; no 
tables, no diagram, no slide rule, in fact no accessory 
of any sort, is required. Such simplicity cannot be 
surpassed. 

It will, however, be observed that a theodolite 
adapted for this work ought to be fitted with a suit- 
able scale on the vertical circle, as well as an extra 
zero arm and microscope. 

An examination similar to that adopted in con- 
nection with Figs. 6, 7, and 8 will show that the 
rises and falls between the instrument and the 
ground at the staff are given by the following formulaB 
in which — 

I> stands for the horizontal distance. 

r ,, „ the tangent of the smaller angle. 

m ,, „ the height read on the staff when 

the telescope points at the 

smaller angle. 
T ,, ,, the rise or fall. 

(i) When the telescope is pointing upwards^ the rise 
is given by — 

T = Dr - m 

But should the result give a minus sign, it is an 
indication that there is really a fall, as. in Fig. 8. 

(ii) When the telescope points doimwardsy the fall 
between the instrument and the ground at the staff 
is — 

T= Dr + m 
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The following form of field book has been 
suggested : — 



• 

1 

QQ 

A 


Height of 
Instrament. 


• 
• 

1 
2 


tS> 


Tangents. 


SUIT 
Readings. 


Horizontal 
Distance. 


} 

» 


Rise. 


i 
Fall. 




Red. leyei of 
Point. 


Obseryations. 


Up 

+ 


Down 


+ 


Dr+m 


D 


Dxr 


Dr-m 
3-34 


1*45 






• 






6-37 


69-26 


67-80 


1 




34309' 


0*05 
0'U4 




1-36 
0-42 

2-47 

1*82 


01 


3-76 
3-90 




72*59 




• 


140° 13' 




06 
07 


65 




62-88 








■ 









The operations in the field and the plotting of 
the plan would be conducted in exactly the same 
manner as abeady explained when treating of the 
usual system of tacheometry. 
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Survey. 














Statioks. 


Height 

Instru- 
ment. 


No. of 
Point. 


Bearing. 


Vertical 
Angle. 


Beading 

of 
Wires. 


Gene- 
rating 
Number. 


Height 

on 
Stafr. 


Horizontal 
Distance. 


1 


G 8in» V 








l)eg. 

157 
157 


Min. 





V 




G 


m 


D 




Deg. 

92 

91 

102 

87 

85 

108 

112 

103 


MiQ. 








■ 


A 


1-56 


5 

58i 




















B 


185(c) 


310 


3-70 


309-59 




30 








B 


215(c) 


310 


4-30 
1-20 
3-10 
3-76 


309-63 




60 






201 
209 


68 

92 

101 


52 
14 


19 


110 


100 


95-5 




10 








48 


178(6) 


230 


229-7 




132(6) 








211 
216 


53 
32 


17 


188(c) 


276 


274-1 


• 


50 








72 
135 


17 


132 


72 


1-92 


65-0 




60 








218 
222 
230 
231 


55 
47 

36 
23 


18 


159 


69 


2-49 


69-0 




90 








161 


23 


198 


108 


2-88 


102-3 




90 








100 
103 


92 


33 


161 


151 


1-71 
1-81 


150-7 




10 

161 
20 








92 


26 


141 


140-7 






115 


27 

A 
C 


176 


89 


56 


207(c) 


274 


414 


274-0 




70 




B 






Adopt Iron 


1 AtoB 






809-62 












337 
158 



13 


87 



37 


195(c) 
■"39J" 


310i 


3-90 


309-65 








92 


211 
-40" 


171 


2-51 


170-64 





• See Fig. 6. 



t See Fig. 7. 



SAMPLE OF FIELD BOOK. 



45 



190 . 



DifTerence 
in Height. 



Dcot V 



Rise. 



H-m 



Fall. 



H 



11-26 



10-69 



20-8 



8.8 



22-6 



21-3 



24-2 



24-2 



6-7 



6-0 



0-4 



m+H 

or 
m-H 



14-96 



14-99 



16-24 



7-80 



22-0 



5-70^ 



18-84 



23-22 1 



26-69 



27-08 



8^41 



7-81 



3-74 1 



13-45 



12-34 



10-31 



Bedaced Levels. 



Axis of 
Instromeiit. 



486-08 



472-22 



Point or 
Station. 



484-52 



464-08 



491-78 



504-92 



462-86 



459-39 



459-00 



Feet. 



1453-56 



1392-24 



147534 



1514-76 



1388-58 



1378-17 



477-67 



478-27 



482-34 



471-07 



1377-00 



1433.01 



1434-81 



1447-02 



Reuakks. 



+ 1-56 - 14-96 = ^ 13-40 



+ 1-56 - 14-99 = - 13-43 




c a s 'Oi 
a a a •02 
b b a •004 


/ 


' ^ 


f 


' 


\ 


. y 




Staff divisions a o>02 yd. 


Comer of hut. 



Corner of hut. 



1413-21 



484-52 - 13-45 = 471-07 



+ 1-15 + 12-34= +13-49 



+ 1-15 - 10-31 = - 8-91 



X gee Fig. 8. 



APPENDIX No. IL 



TABLE FOR REDUCING DISTANCES AND HEIGHTS 

(ORDINARY DEGREES). 



To find the distance or difference in height, multiply the numbers corre- 
sponding to the vertical angles in the reepective columns by the generating 
number. 

/f^ ^Ct^ ^Uax^ a.C.c<t^cJtr 




^''iu.<sy^ fi^>-cf Ai>^UtACuCti!f' 4,^^ chAj^ 
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SODeg. 



Minutes. 


1 
2 
8 
4 
5 

6 
7 
8 
9 
10 


Distance. 


DUference 
in Height. 




Minutes. 


Distance. 


Difference 
in Height. 




1-00000 
1-00000 
1-00000 
1^00000 
1-00000 
•99999 


•00000 
•00029 
•00058 
•00087 
•00116 
•00145 


60 
59 
58 
57 
56 
55 


80 
81 
82 
88 
84 
85 


•99992 
•99992 
•99991 
•99991 
•99990 
•99990 


•00873 
•00902 
•00931 
•00960 
•00989 
•01018 


80 
29 
28 
27 
26 
25 


•99999 
•99999 
•99999 
•99999 
•99999 


•00175 
•00204 
•00233 
•00262 
•00291 


54 
58 
52 
51 
50 


86 
87 
88 
89 
40 


•99989 
•99988 
•99988 
•99987 
•99986 


•01047 
•01076 
•01105 
•01134 
•01164 


24 
28 
22 
21 
20 

19 
18 
17 
16 
15 

14 
18 
12 
11 
10 


11 
12 
18 
14 
15 

16 
17 
18 
19 
20 


•99999 
•99999 
•99999 
•99999 
-99998 


•00320 
•00349 
•00378 
•00407 
•00436 


49 
48 
47 
46 
45 


41 
42 
48 
44 
45 


•99986 
•99985 
•99984 
•99984 
-99983 


•01193 
•01222 
•01251 
•01280 
•01309 


•99998 
•99998 
•99997 
•99997 
-99996 


•00465 
•00495 
•00524 
•00553 
•00582 


44 
48 
42 
41 
40 

89 
88 
87 
86 
85 


46 
47 
48 
49 
50 


•99983 
•99982 
•99981 
•99980 
•99979 


•01338 
•01367 
•01396 
•01425 
•01454 


21 
22 
28 
24 
25 


•99996 
•99996 
•99996 
•99995 
•99995 


•00611 
•00640 
-00669 
•00698 
-00727 


51 
52 
58 
54 
55 


•99978 
•99977 
•99976 
•99975 
•99974 


•01483 
•01513 
•01542 
•01571 
•01600 ' 


9 
8 
7 
6 
5 


26 
27 
28 
29 
80 


•99994 
•99994 
•99993 
-99993 
-99992 


-00756 
•00785 
•00814 
•00844 
•00873 


84 
88 
82 
81 
80 

Minutes. 


56 
57 
58 
59 
60 

1 


-99973 
-99972 
•99971 
•99970 
-99969 


1 

•01629 
•01658 
•01687 
•01715 
•01745 1 


4 
8 
2 

1 



1 

1 

1 


Distance. 


Dilference 
in iieight. 

1 


Distance. 


Difference , 
in Height. 


Minutes. 



89Deg. 



£ 



50 
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81 Deg. 



Minutes. 


Distance. 


Difference 
in Height. 


1 


Minutes. 

80 
81 
82 
88 
84 
86 


Distance. 


Difference 
in Heiglit. 


1 



1 
2 
8 
4 
6 


•99969 
•99968 
•99967 
•99966 
•99965 
•99964 


•01745 
•01774 
•01803 
•01832 
•01862 
•01891 


60 
69 
68 
67 
66 
66 


1 

•99931 
•99930 
•99929 
•99927 
•99926 
•99924 


•02617 
•02646 
•02675 
•02704 
•02733 
•02762 


80 
29 
28 
27 
26 
26 


8 
7 
8 
9 
10 


.99963 
•99962 
•99961 
•99960 
•99959 


•01920 
•01949 
•01978 
•02007 
•02036 


64 
68 
62 
61 
60 


86 
87 
88 
89 
40 


•99923 
•99921 
•99919 
•99917 
•99915 


•02791 
•02820 
•02850 
•02878 
•02907 


24 
28 
22 
21 
20 


11 
12 
18 
14 
16 


•99957 
•99956 
•99954 
•99953 
•99952 


•02065 
•02094 
•02123 
•02152 
•02180 


49 
48 
47 
46 
46 


41 
42 
48 
44 
46 


•99914 
•99912 
•99910 
•99909 
•99907 


•02937 
•02966 
•02995 
•03024 
•03053 


19 
18 
17 
16 
16 


16 
17 
18 
19 
20 


•99950 
•99949 
•99948 
•99947 
•99946 


•02210 
•02239 
•02268 
•02297 
•02326 


44 
48 
42 
41 
40 


46 
47 
48 
49 
60 


•99906 
•99904 
•99902 
•99900 
•99898 


•03082 
•03111 
•03139 
•03168 
•03197 


14 
18 
12 
11 
10 


21 
22 
28 
24 
26 


•99944 
•99943 
•99942 
•99941 
•99939 


•02355 
•02384 
•02413 
•02442 
•02471 


89 
88 
87 
86 
86 


1 

61 
62 
68 
64 
66 


•99896 
•99894 
•99892 
•99890 
•99888 


•03226 
•03255 
•03284 
•03314 
•03343 


9 
8 

7 
6 
6 


28 
27 
28 
29 
80 


•99938 
•99937 
•99935 
•99933 
•99931 


•02500 
•02530 
•02559 
•02588 
•02617 


84 
88 
82 
81 
80 


66 
67 
68 
69 
60 
1 


•99886 

•99884 
•99882 
•99880 
•99878 


•03372 
•03401 
•03430 
•03459 
•03488 


4 
8 
2 
1 





Distance. 


Difference 
in Heiglit. 


Minutes 


1 
1 


Distance. 


Difference 
ill Height. 


Minutes. 



88 Deg. 
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92 Dez. 



£^.lete>a 



Minntes. 


Distance. 


Difference 
in Height. 




Minutes. 


Distance. 


Difference 
in Height. 






1 

2 
8 

4 
5 


•99878 
•99876 
•99874 
•99872 
•99870 
•99868 


•03488 
•03517 
•03546 
•03575 
•03604 
•03633 


60 
59 
58 
57 
56 
55 


80 
81 
82 
88 
84 
85 


•99810 
•99808 
•99805 
•99803 
•99800 
•99797 


•04358 
•04387 
•04416 
•04445 
•04474 
•04502 


80 
29 
28 
27 
26 
25 


8 
7 
8 
9 
10 


•99866 
•99864 
•99862 
•99860 
•99857 


•03662 
•03690 
•03720 
•03749 
•03778 


54 
58 
52 
51 
50 


86 
87 
88 
89 
40 


•99795 
•99792 
•99789 
•99787 
•99784 


•04531 
•04560 
•04589 
•04618 
•04648 


24 
28 
22 
21 
20 


11 
12 
18 
14 
15 


•99855 
•99853 
•99851 
•99849 
•99846 


•03807 
•03836 
•03865 
•03894 
•03923 


49 
48 
47 
46 
45 


41 
42 
48 
44 
45 


•99781 
•99778 
•99775 
•99772 
•99769 


•04677 
•04706 
•04735 
•04764 
•04792 


19 
18 
17 
16 
15 


16 
17 
18 
19 
20 


•99844 
•99841 
•99839 
•99837 
•99834 


•03952 
•03981 
•04010 
•04039 
•04068 


44 
48 
42 
41 
40 


46 
47 
48 
49 
50 


•99767 
•99764 
•99762 
•99759 
•99756 


•04821 
•04850 
•04870 
•04908 
•04937 


14 
18 
12 
11 
10 


21 
22 
28 
24 
26 


•99832 
•99829 
•99827 
•99825 
•99822 


•04097 
•04125 
•04155 
•04184 
•04213 


89 
88 
87 
36 
85 


51 
52 
58 
54 
55 


•99753 
•99750 
•99747 
•99744 
•99741 


•04966 
•04995 
•05024 
•05053 
•05081 


9 
8 
7 
6 
5 


28 
27 
28 
29 
80 


•99820 
•99818 
•99815 
•99813 
•99810 


•04242 
•04271 
•04300 
•04329 
•04358 


84 
88 
82 
81 
80 


56 
57 
58 
59 
60 


•99738 
•99735 
•99732 
•99729 
•99726 


•05110 
•05139 
•05169 
•05198 
•05227 


4 
8 
2 
1 





Distance. 


Difference 
in Height. 


Minntes. 




Distance. 


Difference 
in Height. 


Minntes. 



87 Deg. 
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93 Deg. 



Minutes. 


Distanoe. 

•99726 
•99723 
•99720 
•99717 
•99714 
•99711 


Dilference 
in Height. 




Minutes. 


Distance. 


Dilference 
in Height. 






1 
2 
8 
4 
5 


•05227 
•05256 
•05285 
•05314 
•05342 
•05371 


60 
59 
68 
57 
66 
66 


30 
31 
32 
33 
34 
85 


•99627 
•99624 
•99620 
•99617 
•99613 
•99609 


•06094 
•06123 
•06151 
•06180 
•06209 
•06238 


30 
29 
28 
27 
26 
26 


6 
7 
8 
9 
10 


•99708 
•99705 
•99702 
•99699 
•99695 


•05400 
•05429 
•05458 
•05487 
•05516 


64 
68 
52 
61 
60 


36 
37 
38 
39 
40 


•99606 
•99602 
•99599 
•99595 
•99591 


•06267 
•06288 
•06324 
•06353 
•06382 


24 
23 
22 
21 
20 


11 
12 
13 
14 
15 


•99692 
•99689 
•99686 
•99683 
•99679 


•05544 
•05573 
•05602 
•05631 
•05660 


49 
48 
47 
46 
46 


41 
42 
43 
44 
45 


•99587 
•99583 
•99579 
•99575 
•99572 


•06411 
•06440 
•06468 
•06497 
•06526 


19 
18 
17 
16 
15 


16 
17 
18 
19 
20 


•99676 
•99673 
•99669 
•99666 
•99662 


•05689 
•05718 
•05746 
•05775 
•05804 


44 
43 
42 
41 
40 


46 
47 
48 
49 
60 


•99568 
•99564 
•99560 
•99556 
•99553 


•06555 
•06584 
•06612 
•06641 
•06670 


14 
13 
12 
11 
10 


21 
22 
23 
24 
26 


•99659 
•99656 
•99652 
•99649 
•99645 


•05834 
•05863 
•05892 
•05921 
•05949 


39 
38 
37 
36 
36 


61 
62 
63 
64 
66 


•99549 
•99545 
•99541 
•99537 
•99533 


•06699 
•06728 
•06757 
•06786 
•06815 


9 
8 
7 
6 
6 


26 
27 
28 
29 
30 


•99642 
•99638 
•99635 
•99631 
•99627 


•05978 
•06007 
•06036 
•06065 
•06094 


34 
33 
32 
31 
30 


66 
67 
68 
69 
60 


•99529 
•99525 
•99521 
•99517 
•99513 


•06844 
•06873 
•06901 
•06930 
•06959 


4 
3 
2 
1 





Distance. 


Difference 
in Height. 


Minutes. 




1 
1 

Distance. 


nilf<»renoe 
in Height. 


Minutes. 



86 Deg. 
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53 



84Deg. 



Minates. 


Distance. 


Difference 
in Height. 




Minutes. 


Distance. 


Difference 
in Height. 






1 
2 
8 
4 
5 


•99513 
•99509 
•99505 
•99501 
•99497 
•99493 


•06959 
•06988 
•07017 
•07045 
•07074 
•07103 


60 
59 
58 
57 
56 
55 


80 
81 
82 
88 
84 
85 


•99384 
•99380 
•99375 
•99371 
•99366 
•99361 


•07822 
•07851 
•07879 
•07906 
•07937 
•07965 


80 
29 
28 
27 
26 
25 


6 
7 
8 
9 
10 


•99489 
•99485 
•99481 
•99477 
•99472 


•07132 
•07160 
•07219 
•07218 
•07247 


54 
58 
52 
51 
50 


86 
87 
88 
89 
40 


•99357 
•99352 
•99348 
•99343 
•99338 


•07994 
•08023 
•08052 
•08080 
•08109 


24 
28 
22 
21 
20 


11 
12 
18 
14 
15 


•99468 
•99464 
•99460 
•99456 
•99451 


•07276 
•07215 
•07333 
•07362 
•07391 


49 
48 
47 
46 
45 


41 
42 
48 
44 
45 


•99333 
•99328 
•99323 
•99318 
•99314 


•08138 
•08166 
•08195 
•08224 
•08253 


19 
18 
17 
16 
15 


16 
17 
18 
19 
20 


•99447 
•99443 
•99438 
•99434 
•99429 


•07419 
•07448 
•07477 
•07506 
•07534 


44 
48 
42 
41 
40 


46 
47 
48 
49 
50 


•99309 
•99304 
•99299 
•99294 
•99290 

•99285 
•99280 
•99275 
•99270 
•99265 


•08281 
•08310 
•08339 
•08367 
•08396 


14 
18 
12 
11 
10 


21 
22 

28 ; 

24 
25 


•99425 
•99421 
•99416 
•99412 
•99407 

•99402 
•99398 
•99393 
•99389 
•99384 


•07563 
.07592 
•07621 
•07649 
•07678 


89 
88 
87 
86 
85 


51 
52 
58 
54 
55 


•08425 
•08453 
•08482 
•08511 
•08539 

•08568 
•08597 
•08626 
•08654 
•08683 


9 
8 
7 
6 
5 


26 
27 
28 
29 
80 


•07707 
•07736 
•07764 
•07793 
•07822 


84 
88 
82 
81 
80 


56 
57 
58 
59 
60 


•99260 
•99255 
•99250 
•99245 
•99240 


4 
8 
2 

1 


Minutes. 




Distance. 


Difference 
in Height. 


Minutes. 




Distance. 


Difference 
in Height. 



86Deg. 



54 
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06 Deg. 



Minutes. 


Distance. 


Difference 
in Height. 




1 

Minutes. 


t 
Distance. 


1 
Difference 
In Height. 

1 






1 

2 
8 

4 
6 


•99240 
•99235 
•99230 
•99225 
•99220 
•99215 


•08683 
•08712 
•08740 
•08769 
•08796 
•08825 


60 
69 
68 
57 
66 
66 


30 
31 
32 
33 
34 
36 


•99081 
•99076 
•99070 
•99065 
•99059 
•99053 


•09541 
•09569 
•09597 
•09626 
•09654 
•09683 


30 
29 
28 
27 
26 
26 


6 
7 
8 
9 
10 


•99210 
•99205 
•99200 
•99195 
•99189 


•08854 
•08883 
•08911 
•08940 
•08968 


64 
63 
62 
61 
60 


36 
37 
38 
39 
40 


•99048 
•99042 
•99037 
•99031 
•99025 


•09711 
•09740 
•09769 
•09797 
•09826 


24 
23 
22 
21 
20 


11 
12 
18 
14 
16 


•99184 
•99179' 
•99174 
•99169 
•99163 


•08997 
•09026 
•09054 
•09083 
•09112 


49 
48 
47 
46 
46 


41 
42 
43 
44 
45 


•99019 
•99014 
•99008 
•99002 
•98996 


•09854 
•09883 
•09911 
•09940 
•09969 


19 
18 
17 
16 
16 


16 
17 
18 
19 
20 


•99158 
•99163 
•99147 
•99142 
•99136 


•09040 
•09169 
•09197 
•09226 
•09255 


44 
43 
42 
41 
40 


46 
•47 
48 
49 
60 


•98990 
•98984 
•98979 
•98973 
•98967 


•09997 
•10026 
•10054 
•10083 
•10111 


14 
13 
12 
11 
10 


21 
22 
23 
24 
25 


•99131 
•99126 
•99120 
•99115 
•99109 


•09283 
•09312 
•09341 
•09369 
•09398 


39 
38 
37 
36 
35 


61 
52 
53 
64 
66 


•98961 
•98955 
•98949 
•98943 
•98937 


•10139 
•10167 
•10196 
•10225 
•10253 


9 
8 
7 
6 
6 


26 

27 
28 
29 
30 

t 


•99104 
•99098 
•99092 
•99087 
•99081 


•09426 
•09455 
•09484 
•09512 
•09541 


34 
33 
32 
31 
30 


66 
57 
68 
59 
60 


•98931 
•98925 
•98919 
•98913 
•98907 


•10282 
•10310 
•10339 
•10367 
•10396 


4 
8 
2 

1 



Distance. 

1 


Difference 
in Height. 


Minutes. 


1 


Distance. 

i 


Difference 
in Height. 


Minutes. 



84 Deg. 
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55 



86 Deg. 



Minntes. 


Distance. 


Difference 
in Height. 




Minntes. 


Distance. 


Difference 
in Height. 






1 

2 
8 

4 
5 


•98907 
•98901 
•98895 
•98889 
•98883 
•98877 


•10396 
•10424 
•10453 
•10481 
•10510 
•10537 


60 
59 
58 
57 
56 
55 


80 
81 
32 
33 
34 
35 


•98718 
•98712 
•98706 
•98699 
•98693 
•98686 


•11247 
•11276 
•11304 
•11333 
•11361 
•11389 


30 
29 
28 
27 
26 
25 


8 
7 
8 
9 
10 


•98871 
•98865 
•98859 
•98853 
•98846 


•10566 
•10594 
•10623 
•10651 
•10680 


54 
58 
52 
51 
50 


36 
37 
38 
39 
40 


•98680 
•98673 
•98666 
•98659 
•98652 


•11418 
•11446 
•11475 
•11502 
•11531 


24 
23 
22 
21 
20 


11 
12 
18 
14 
15 


•98840 
•98834 
•98828 
•98822 
•98815 


•10708 
•10737 
•10765 
•10794 
•10822 


49 
48 
47 
46 
45 


41 
42 
43 
44 
45 


•98645 
•98639 
•98632 
•98625 
•98618 


•11559 
•11587 
•11616 
•11644 
•11673 


19 
18 
17 
18 
15 


18 
17 
18 
19 
20 


•98809 
•98802 
•98796 
•98790 
•98783 


•10851 
•10879 
•10907 
•10935 
•10964 


44 
48 
42 
41 
40 


46 
47 
48 
49 
50 


•98611 
•98604 
•98598 
•98591 
•98584 


•11701 
•11729 
•11757 
•11785 
•11814 


14 
13 
12 
11 
10 


21 
22 
28 
24 
26 


•98777 ' 

•98770 

•98764 

•98758 

•98751 


•10992 
•11021 
•11049 
•11078 
•11106 


89 
88 
37 
86 
85 


51 
52 
53 
54 
55 


•98577 
•98570 
•98563 
•98557 
•98550 


•11842 
•11870 
•11899 
•11927 
•11955 


9 
8 
7 
6 
5 


28 
27 
28 
29 
80 


•98745 
•98738 
•98732 
•98725 
•98718 


•11134 
•11163 
•11191 
•11219 
•11247 


84 
88 
82 
81 
80 


56 
57 
58 
59 
60 


•98543 
•98536 
•98529 
•98522 
•98515 


•11983 
•12011 
•12039 
•12068 
•12096 


4 
3 
2 

1 





Distance. 


Difference 
in Height. 


Minutes. 




Distance. 


Difference 
in Height. 


Minutes. 



83 Deg. 



56 
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97 Deg. 



Minutes. 


Distance. 


DifTerence 
in Height. 




Minutes. 


Distance. 


Difference 
in Heiglit. 


I 




1 
2 
3 
4 
5 


•98515 
•98508 
•98501 
•98494 
•98487 
•98479 


•12096 
•12125 
•12153 
•12181 
•12209 
•12237 


60 
59 
58 
57 
56 
55 


30 
31 
32 
33 
34 
35 


•98296 
•98289 
•98281 
•98273 
•98266 
•98258 


•12941 
•12969 
•12997 
•13025 
•13053 
•13082 


30 
29 
28 
27 
26 
25 


6 
7 
8 
9 
10 

1 

1 


•98472 
•98465 
•98458 
•98451 
•98443 


•12265 
•12294 
•12322 
•12350 
•12379 


54 
53 
52 
51 
50 


36 
87 
38 
39 
40 


•98251 
•98243 
•98235 
•98228 
•98220 


•13110 
•13137 
•13165 
•13194 
•13222 


24 
23 
22 
21 
20 


: 11 

12 
13 
14 
15 


•98436 
•98429 
: ^98422 . 
•98415 
•98407 


•12406 
•12434 
•12463 
•12491 
•12519 


49 
48 
47 
46 
45 


41 
42 
43 
44 
45 


•98213 
•98205 
•98197 
•98189 
•98181 


•13250 
•13278 
•13305 
•13334 
•13362 


19 
18 
17 
16 
15 


16 
17 
18 
19 
20 


•98400 
•98393 
•98386 
•98379 
•98371 


•12547 
•12576 
•12603 
•12631 
•12660 


44 
43 
42 
41 
40 


46 
47 
48 
49 
50 


•98174 
•98166 
•98158 
•98150 
•98142 


•13390 
•13418 
•13446 
•13474 
•13502 


14 
13 
12 
11 
10 


21 
22 
23 
24 
25 


1 

•98363 
•98356 
•98349 
•98342 
•98334 


•12688 
•12716 
•12744 
•12773 
•12780 


39 
38 
37 
36 
35 


51 
52 
53 
54 
55 


•98135 
•98127 
•98119 
•98111 
•98103 


•13530 
•13558 
•13586 
•13614 
•13642 


9 
8 

7 
6 
5 

4 
3 
2 

1 



26 
27 
28 
29 
30 


•98327 
•98319 
•98312 
•98304 
•98296 


•12828 
•12857 
•12885 
•12913 
•12941 


34 
33 
32 
31 
30 


56 
57 
58 
59 
60 


•98095 
•98087 
•98079 
•98071 
•98063 


•13670 
•13698 
•13726 
•13754 
•13782 




Distance. 


Difference 
in Heigtit. 


Minutes. 




Distance. 


Difference 
in Heiglit 


Minutes. 



82 Deg. 
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57 



98Deg. 



Minates 


1 
2 
3 
4 
5 


Distance. 


Difference 
in Heiglit. 


1 

1 


Minutes. 


Distance. 


Difference 
in Height. 


1 

1 


•98063 
•98055 
•98047 
•98039 
•98031 
•98023 


•13782 
•13810 
•13838 
•13866 
•13895 
•13921 


60 
59 
68 
57 
56 
55 


30 
31 
32 
33 
34 
35 


•97815 
•97807 
•97798 
•97789 
•97781 
•97772 


•14619 
•14647 
•14674 
•14702 
•14730 
•14758 


30 
29 
28 
27 
26 
25 


6 
7 
8 
9 
10 


•98015 
•98007 
•97999 
•97991 
;97982 


•13949 
•13978 
•14006 
•14034 
•14061 

• 

•14089 
•14117 
•14145 
•14172 
•14200 


54 
53 
52 
51 
50 


36 
37 
38 
39 
40 


•97763 
•97755 
•97746 
•97737 
•97729 


•14786 
•14813 
•14841 
•14869 
•14897 


24 
23 
22 
21 
20 


11 
12 
13 
14 
15 


•97974 
•97966 
•97958 
•97950 
•97941 


49 
48 
47 
46 
45 


41 
42 
43 
44 
45 

46 
47 
48 
49 
50 


•97720 
•97711 
•97703 
•97695 
•97686 

•97678 
•97669 
•97660 
•97651 
•97642 


•14924 
•14952 
•14980 
•15008 
•15035 


19 
18 
17 
16 
15 


16 
17 
18 
19 
20 


•97933 
•97924 
•97916 
•97908 
•97899 


•14229 
•14257 
•14285 
•14312 
•14340 

•14368 
•14396 
•14424 
•14451 
•14479 


44 
43 
42 
41 
40 


•15063 
•15091 
•15119 
•15146 
•15174 


14 
13 
12 
11 
10 


21 
22 
23 
24 
25 


•97891 
•97883 
•97875 
•97867 
•97858 


39 
38 
37 
36 
35 


51 
52 
53 
54 
55 


•97633 
•97625 
•97616 
•97607 
•97598 

•97589 
•97580 
•97571 
•97562 
•97553 


•15202 
•15230 
•15257 
•15285 
•15313 


9 
8 
7 
6 
5 


26 
27 
28 
29 
30 


•97849 
•97841 
•97832 
•97824 
•97815 


•14507 
•14535 
•14563 
•14591 
•14619 


34 
33 
32 
31 
30 


56 
57 
58 
59 
60 


•15341 
•15368 
•15396 
•15423 
•15450 


4 
3 
2 
1 





Distance. 


DiflTerepce 
in Height. 


' Minutes. 




Dieitance. 


DiflTerpnce 
in Height. 


Minutef. 

i 



81 Deg. 
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88Deg. 



Minutes. 


DiBtance. 


Difference 
in Height 




Minutes 

1 

1 


Distance. 


Difference 
in Height. 







•97553 


•15450 


60 


80 


•97276 


•16279 


80 


1 


•97544 


•16478 


69 


81 


•97266 


•16306 


29 


2 


•97535 


•15506 


68 


82 


•97257 


•16333 


. 28 


8 


•97526 


•15534 


67 


88 


•97247 


•16361 


27 


4 


•97517 


•15562 


66 


84 


•97238 


•16389 


26 


6 


•97608 


•15589 


66 


86 

1 


•97229 


•16416 


26 


6 


•97499 


•15617 


64 


86 


•97219 


•16444 


24 


7 


•97490 


•15645 


68 


87 


•97209 


•16471 


28 


a 


•97481 


•15672 


62 


88 


•97200 


•16498 


22 


9 


•97472 


•15700 


61 


89 


•97190 


•16526 


21 


10 


•97462 

1 


•15728 
•15754 


60 

1 


40 


•97180 


•16554 


20 


11 


•97453 


49 


41 1 


•97171 


•16580 


19 


12 


•97444 


•15782 


48 


42 


•97161 


•16608 


18 


18 


•97435 


•15810 


47 


48 


•97151 


•16636 


17 


14 


•97426 


•15838 


46 


44 


•97142 


•16663 


16 


15 


•97416 

1 


•15865 


46 


46 

1 


•97132 


•16690 


16 


16 


•97407 


•15893 


44 


46 


•97123 


•16718 


14 


17 


•97398 


•15921 


48 


47 


•97113 


•16745 


18 


18 


•97389 


•15948 


42 


48 


•97103 


•16773 


12 


19 


•97380 


•15975 


41 


49 


•97093 


•16800 


11 


20 


•97370 


•16003 

1 


40 


60 


•97083 


•16827 


10 


21 


•97361 


•16031 


89 


61 


•97073 


•16855 


9 


22 


•97352 


•16058 


88 


62 


•97064 


•16883 


8 


28 


•97343 


•16086 


87 


68 


•97054 


•16909 


7 


24 


•97334 


•16114 


86 


64 


•97044 


•16937 


6 


26 


•97325 


•16140 


86 


66 


•97034 


•16965 


6 


26 


•97315 


•16168 


1 
84 


66 


•97024 


1 
•16991 


4 


27 


•97305 


•16196 


88 


67 


•97014 


•17028 


8 


28 


•97295 


•16223 


82 


68 


•97005 


•17047 


2 


29 


•97285 


•16251 


81 


69 


•96995 


•17074 . 


1 


80 


•97276 


•16279 


80 


60 


•96985 


•17101 







Ditstance. 

i 


Difference 
in Height. { 


Minntes. 


Distance. 


Difference 
in Height. 


Minutes. 



80Deg. 
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59 



100 Deg. 



Minntes.' 


Distance. 


Difference 
in Height. 




Minutes. 


Distance. 


Difference 
in Height. 






1 

2 
8 
4 
5 1 


•96985 
•96975 
•96965 
•96955 
•96945 
•96935 


•17101 
•17128 
•17156 
•17183 
•17210 
•17238 


60 
59 
58 
57 
56 
55 


30 
31 
32 
33 
34 
35 


•96679 
•96669 
•96658 
•96648 
•96637 
•96627 


•17919 
•17945 
•17973 
•18000 
•18027 
•18055 


30 
29 
28 
27 
26 
25 


6 
7 
8 
9 
10 


•96925 
•96915 
•96905 
•96894 
•96884 


•17265 
•17292 
•17320 
•17347 
•17374 


54 
53 
52 
51 
50 


36 
37 
38 
39 
40 


•96616 
•96606 
•96595 
•96585 
•96574 


•18081 
•18109 
•18135 
•18163 
•18189 


24 
23 
22 
21 
20 


11 
12 
13 
14 
15 


•96874 
•96864 
•96854 
•96844 
•96834 


•17402 
•17428 
•17456 
•17483 
•17510 


49 
48 
47 
46 
45 


41 
42 
43 
44 
45 


•96564 
•96553 
•96542 
•96532 
•96521 


•18217 
•18244 
•18271 
•18298 
•18325 

1 


19 
18 
17 
16 
15 


16 
17 
18 
19 
20 


•96823 
•96813 
•96803 
•96793 
•96782 


•17538 
•17565 
•17592 
•17619 
•17646 


44 
43 
42 
41 
40 


46 
47 
48 
49 
60 


•96510 
•96499 
•96488 
•96477 
•96467 


•18352 
•18380 
•18406 
•18434 
•18460 


14 
13 
12 
11 
10 


21 
22 
23 
24 
25 


•96772 
•96762 
•96751 
•96741 
•96731 


•17674 
•17701 
•17728 
•17755 
•17783 


39 
38 
37 
36 
35 


51 
52 
53 
54 
55 


•96456 
•96445 
•96434 
•96424 
•96413 


1 

•18487 
•18514 
•18541 
•18569 
•18595 


9 
8 
7 
6 
5 


26 
27 
28 
29 
30 


•96720 
•96710 
•96700 
•96690 
•96679 


•17810 
•17837 
•17864 
•17891 
•17919 


34 
33 
32 
31 
30 


56 
57 
58 
59 
60 


•96402 
•96391 
•96381 
•96370 
•96359 


•18623 
•18649 
•18676 
•18703 
•18730 


4 
3 
2 
1 





Distance. 


Diffierence 
in Height. 


Minutes. 




Distance. 


Difference 
in Height. 


Minutes. 



79 Deg. 



60 
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101 Deg. 



Minutes. 


Distance. 


Diiference 
in Heiglit. 




Minutes. 


Distance. 


Diiference 
in Height. 

•19537 
•19563 
•19590 
•19617 
•19644 
•19670 


1 


1 


1 

2 
8 
4 
6 

1 


•96359 
•96348 
•96337 
•96326 
•96315 
•96304 


•18730 
•18757 

•18784 
•18812 
•18838 
•18865 


60 
59 
58 
57 
56 
56 


80 
81 
82 
83 
84 
85 


•96025 
•96013 
•96002 
•95990 
•95979 
•95968 

•95956 
•95945 
•95934 
•95922 
•95911 

•95899 
•95888 
•95876 
•95865 
•95853 

•95842 
•95830 
•95818 
•95807 
•95795 


80 
29 
28 
27 
26 
25 


6 
7 
8 
9 
10 

1 


•96293 
•96282 
•96271 
•96260 
•96249 


•18892 
•18919 
•18946 
•18973 
•18999 


54 
53 
52 
51 
50 


86 

87 
88 
89 

40 


•19697 
•19724 
•19751 
•19770 
•19804 


24 
23 
22 
21 
20 

19 
18 
17 
16 
15 


11 
12 
13 1 
14 
15 


•96238 
•96227 
•96216 
•96205 
•96194 


•19027 
•19053 
•19080 
•19108 
•19134 


49 
48 
47 
46 
45 


41 
42 
48 
44 
45 


•19830 
•19858 
•19884 
•19911 
•19937 


16 
17 
18 
19 
20 


•96182 
•96171 
•96160 
•96149 
•96138 


•19162 
•19188 
•19215 
•19242 
•19269 

1 


44 
43 
42 
41 
40 


46 
47 
48 
49 
50 


•19965 
•19991 
•20018 
•20044 
•20071 


14 
18 
12 
11 
10 


21 
22 
23 
24 
26 


•96126 
•96115 
•96104 
•96093 
•96082 


•19295 
•19322 
•19349 
•19376 
•19402 


89 
88 
37 
86 
85 


51 
52 
68 
54 
55 

1 


•95783 
•95771 
•95759 
•95747 
•95736 


•20097 
•20124 
•20151 
•20177 
•20204 


9 
8 
7 
6 
6 


26 
27 
28 
29 
80 


•96071 
•96059 
•96048 
•96036 
•96025 


•19430 
•19456 
•19483 
•19509 
•19537 


84 
88 
82 
81 
80 


56 
57 
58 
69 
60 


•95725 
•95713 
•95701 
•95689 
•95677 


•20230 
•20257 
•20283 
•20311 
•20337 


4 
8 
2 

1 





Distance. 


Difference 
in Height. 


Minutes. 




Distance. 


Difference 
in Height. 


Minutes. 



78 Deg. 
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61 



102 Deg. 



Minutes. 


Distance. 


Difference 
in Height. 




Minutes. 


Distance. 


Difference 
in Height. 






1 

2 
8 
4 
5 


•95677 
•95665 
•95653 
•95641 
•95629 
•95618 


•20337 
•20364 
•20390 
•20417 
•20443 
•20469 


60 
59 
58 
57 
56 
55 


80 
81 
82 
88 
84 
86 


•95315 
•95302 
•95290 
•95278 
•95266 
•95254 


•21131 
•21157 
•21184 
•21210 
•21235 
•21263 


80 
29 
28 
27 
26 
25 


6 
7 
8 
9 
10 


•95606 
•95594 
•95582 
•95570 
•95558 


•20496 
•20522 
•20549 
•20576 
•20603 


54 
58 
52 
51 
50 


86 
87 
88 
89 
40 


•95242 
•95229 
•95217 
•95204 
•95192 


•21289 
•21315 
•21342 
•21368 
•21394 


24 
28 
22 
21 
20 


11 
12 
18 
14 
15 


•95546 
•95534 
•95522 
•95510 
•95498 


•20629 
•20655 
•20682 
•20708 
•20735 


• 

49 
48 
47 
46 
45 


41 
42 
48 
44 
45 


•95179 
•95166 
•95154 
•95141 
•95128 


•21420 
•21447 
•21473 
•21499 
•21526 


19 
18 
17 
16 
15 


16 
17 
18 
19 
20 


•95486 
•95474 
•95462 
•95450 
•95438 


•20761 
•20788 
•20814 
•20840 
•20867 


44 
48 
42 
41 
40 


1 
46 
47 
48 
49 
50 


•95116 
•95103 
•95091 
•95078 
•95066 


•21552 
•21577 
•21604 
•21630 
•21657 


14 
18 
12 
11 
10 


21 
22 
28 
24 
26 


•95425 
•95413 
•95401 
•95389 
•95377 


•20893 
•20920 
•20946 
•20973 
•20999 


89 
88 
87 
86 
85 


51 
52 
58 
54 
55 


•95053 
•95041 
•95028 
•95016 
•95003 


•21683 
•21709 
•21736 
•21762 

•21787 


9 
8 
7 
6 
6 


26 
27 
28 
29 
80 


•95365 
•95352 
•95340 
•95327 
•95315 


•21025 
•21052 
•21078 
•21105 
•21131 


84 
88 
82 
81 
80 


56 
57 
58 
59 
60 


•94990 
•94978 
•94965 
•94953 
•94940 


•21814 
•21840 
•21866 
•21893 
•21918 


4 
8 
2 

1 





Distance. 


Difference 
in Height. 


Minutes. 




Distance. 


Difference 
in Height. 


Minutes. 



77 Deg. 



62 



APPENDIX II. 



108 Deg. 



MinnteB. 


Distance. 


Difference 
in Height. 




Minutes. 


Distance. 


Difference 
in Height. 






1 

2 
8 

4 
5 


•94940 
•94928 
•94915 
•94902 
•94889 
•94876 


•21918 
•21944 
•21971 
•21997 
•22023 
•22049 


60 
69 
68 
67 
66 
66 


80 
31 
82 
38 
34 
36 


•94550 
•94536 
•94523 
•94510 
•94497 
•94484 


•22700 
•22726 
•22751 
•22777 

•22804 
•22829 


30 
29 
28 
27 
26 
26 


6 
7 
8 
9 
10 


1 

•94863 
•94850 
•94837 
•94824 
•94811 


•22075 
•22101 
•22128 
•22153 
•22179 


64 
68 
62 
61 
60 


86 
37 
88 
39 
40 


•94471 
•94458 
•94444 
•94430 
•94417 


•22855 
•22880 
•22907 
•22933 
•22958 


24 
23 
22 
21 
20 


11 
12 
18 
14 
16 

16 
17 
18 
19 
20 


•94799 
•94786 
•94773 
•94760 
•94747 


•22206 
•22232 
•22257 
•22284 
•22310 


49 
48 
47 
46 
46 


41 
42 
43 
44 
46 


•94403 
•94390 
•94377 
•94364 
•94351 


•22985 
•23010 
•23036 
•23061 
•23088 


19 
18 
17 
16 
16 


•94734 
•94721 
•94708 
•94695 
•94682 


•22336 
•22362 
•22388 
•22414 
•22440 


44 
48 
42 
41 
40 


46 
47 
48 
49 
60 


•94338 
•94325 
•94311 
•94297 
•94283 


•23113 
•23139 
•23164 
•23191 
•23217 


14 
13 
12 
11 
10 


21 
22 
28 
24 
25 


•94668 
•94655 
•94642 
•94629 
•94616 


•22466 
•22492 
•22518 
•22544 
•22570 


89 
88 
87 
86 
86 


61 
62 
63 
64 
66 


•94269 
•94255 
•94242 
•94228 
^94215 


•23242 
•23268 
•23294 
•23310 
•23345 


9 
8 
7 
6 
6 


26 
27 
28 
29 
80 


•94603 
•94589 
•94576 
•94563 
•94550 


•22595 
•22622 
•22648 
•22673 
•22700 


84 
83 
32 
81 
30 


66 
67 
68 
69 
60 


•94201 
•94188 
•94175 
•94161 
•94147 


•23371 
•23397 
•23423 
•23448 
•23473 


4 
8 
2 
1 





Distance. 


Difiference 
in Height. 


Minutes. 




Distance. 


Difference 
in Height. 


Minutes. 



76 Deg. 



APPENDIX II. 



63 



104 Deg. 



Minutes. 


Distance. 


Difference 
in Height. 


. 


Minutes. 


Distance. 


Difference 
in Height. 






1 

2 
8 

4 
5 


•94147 
•94133 
•94120 
•94106 
•94093 
•94079 


•23473 
•23499 
•23525 
•23551 
•23576 
•23602 


60 
59 
58 
57 
56 
55 

r 
1 


30 
31 
32 
33 
34 
35 


•93731 
•93716 
•93702 
•93688 
•93674 
•93660 


•24241 
•24266 
•24291 
•24316 
•24343 
•24368 


30 
29 
28 
27 
26 
25 


6 
7 
8 
8 
10 


•94066 
•94052 
•94038 
•94024 
•94010 


•23627 
•23653 
•23679 
•23704 
•23730 


54 
53 
52 
51 
50 


36 
37 
38 
39 
40 


•93646 
•93631 
•93617 
•93603 
•93589 

•93575 
•93560 
•93546 
•93532 
•93518 


•24393 
•24418 
•24443 
•24469 
•24495 


24 
23 
22 
21 
20 


11 
12 
13 
14 
15 


•93997 
•93983 
•93969 
•93955 
•93941 


•23756 
•23782 
•23807 
•23832 
•23858 


49 
48 
47 
46 
45 


41 
42 
43 
44 
45 


•24520 
•24545 
•24570 
•24596 
•24621 


19 
18 
17 
16 
15 


16 
17 
18 
19 
20 


•93927 
•93913 
•93899 
•93885 
•93871 


•23884 
•23909 
•23935 
•23960 
•23985 


44 
43 
42 
41 
40 


46 
47 
48 
49 


•93503 
•93489 
•93475 
•93460 
•93446 


•24646 
•24671 
•24697 
•24723 
•24748 


14 
13 
12 
11 
10 

9 
8 
7 
6 
5 


21 
22 
23 
24 
25 


•93857 
•93843 
•93829 
•93815 
•93801 


1 

•24011 
•24037 
•24062 
•24088 
•24113 


39 
38 
37 
36 
35 


51 
52 
53 
54 
55 


•93431 
•93417 
•93402 
•93388 
•93374 


•24773 
•24798 
•24823 
•24849 
•24874 


26 
27 
28 
29 
30 


•93787 
•93773 
•93759 
•93745 
•93731 


•24138 
•24165 
•24190 
•24215 
•24241 


34 
33 
32 
31 
30 


56 
57 
58 
59 
60 


•93359 
•93345 
•93330 
•93316 
•93301 


•24900 
•24925 
•24950 
•24975 
•25000 


4 
3 
2 

1 





Distance. 


Difference 
in Height. 


Minutes. 


• 


Distance. 


Difference 
in Height. 


Minutes. 



75 Deg. 



64 



APPENDIX II. 



105 Deg. 



MiDutes. 


Distance. 


Difference 
in Height. 




Minutes. 


Distance. 


Difference 
in Height. 






1 

2 
3 

4 
6 


•93301 
•93286 
•93271 
•93256 
•93242 
•93228 


•25000 
•25025 
•25050 
•25075 
•25100 
•25126 


60 
69 
68 
67 
66 
65 


30 
31 
32 
33 
34 
35 


•92858 
•92843 
•92828 
•92813 
•92798 
•92783 


•25752 
•25777 
•25802 
•25827 
•25852 
•25876 


30 
29 
28 
27 
26 
25 


6 
7 
8 
9 
10 


•93214 
•93200 
•93185 
•93170 
•93155 


•25150 
•25177 
•25202 
•25227 
•25252 


64 
63 
62 
61 
60 


36 
37 
38 
39 
40 


•92768 
•92753 
•92738 
•92723 
•92708 


•25901 
•25926 
•25951 
•25976 
•26001 


24 
23 
22 
21 
20 


11 
12 
13 
14 
15 


•93140 
•93125 
•93110 
•93096 
•93081 


•25277 
•25302 
•25327 
•25352 
•25377 


49 
48 
47 
46 
46 


41 
42 
43 
44 
46 


•92692 
•92677 
•92662 
•92647 
•92632 


•26026 
•26050 
•26075 
•26100 
•26125 


19 
18 
17 
16 
15 


16 
17 
18 
19 
20 


•93067 
•93052 
•93037 
•93022 
•93007 


•25402 
•25427 
•25452 
•25477 
•25502 


44 
43 
42 
41 
40 


46 
47 
48 
49 
60 


•92616 
•92601 
•92586 
•92571 
•92556 


•26150 
•26175 
•26199 
•26224 
•26249 


14 
13 
12 
11 
10 


21 
22 
23 
24 
25 


•92992 
•92977 
•92962 
•92947 
•92933 


•25527 
•25553 
•25578 
•25603 
•25628 


39 
38 
37 
36 
35 


61 
62 
63 
64 
66 


•92540 
•92525 
•92509 
•92494 
•92479 


•26274 
•26298 
•26323 
•26348 
•26373 


9 
8 
7 
6 
5 


26 
27 
28 
29 
30 


•92918 
•92903 
•92888 
•92873 

•92858 


•25652 
•25677 
•25702 
•25727 
•25752 


34 
33 
32 
31 
30 


66 
57 
68 
69 
60 


•92463 
•92448 
•92432 
•92417 
•92402 


•26397 
•26422 
•26448 
•26471 
•26496 


4 
3 
2 
1 





Distance. 


Difference 
in Height. 


Minutes. 




Distance. 


Difference 
in Height. 


Minutes. 



74 Deg. 



APPENDIX II. 



65 



106 Deg. 



Minutes. 


Distance. 


Difference 
in Height. 




Minutes. 


1 


Difference 
in Height. 






1 
2 
8 

4 
6 


•92402 
•92386 
•92370 
•92355 
•92340 
•92325 


•26496 
•26521 
•26546 
•26570 
•26595 
•26620 


60 
69 
68 
67 
66 
66 


80 
81 
82 
88 
84 
86 


•91934 
•91918 
•91902 
•91886 
•91870 
•91854 


•27232 
•27256 
•27280 
•27305 
•27329 
•27354 


80 
29 
28 
27 
26 
26 


6 
7 
8 
9 
10 


•92310 
•92295 
•92279 
•92263 
•92248 


•26643 
•26668 
•26693 
•26717 
•26742 


64 

68 

62, 

61 

60 


86 
87 
88 
89 

40 


•91838 
•91822 
•91806 
•91790 
•91774 


•27378 
•27403 
•27427 
•27451 
•27475 


24 
28 
22 
21 
20 


11 
12 
18 
14 
16 


•92232 

•92217 
•92202 
•92186 
•92170 


•26766 
•26791 
•26816 
•26840 
•26865 


49 
48 
47 
46 
46 


41 
42 
48 

44 
46 


•91758 
•91742 
•91726 
•91710 
•91694 


•27500 
•27524 
•27548 
•27573 
•27597 


19 
18 
17 
16 
16 


16 
17 
18 
19 
20 


•92154 
•92138 
•92122 
•92106 
•92091 


•26890 
•26914 
•26939 
•26963 
•26988 


44 
48 
42 
41 
40 


46 
47 
48 
49 
60 


•91678 
•91662 
•91646 
•91630 
•91614 


•27621 
•27645 
•27669 
•27694 
•27718 


14 
18 
12 
11 
10 


21 
22 
28 
24 
25 


•92075 
•92060 
•92044 
•92029 
•92013 


•27012 
•27037 
•27061 
•27085 
•27110 


89 
88 
87 
86 
86 


61 
62 
68 
64 
66 


•91597 
•91581 
•91565 
•91549 
•91533 


•27743 

•27767 
•27790 
•27814 
•27839 


9 
8 
7 
6 
6 


26 
27 
28 
29 
80 


•91997 
•91981 
•91965 
•91949 
•91934 


•27134 
•27159 
•27183 
•27208 
•27232 


84 
88 
82 
81 
30 


66 
67 
68 
59 
60 


•91516 
•91500 
•91484 
•91468 
•91452 


•27863 
•27888 
•27912 
•27935 
•27959 


4 
8 
2 
1 





Distance. 


Difference 
in Height 


Minutes. 




Distance. 


Difference 
in Height. 


Minutes. 



78 Deg. 



66 



APPENDIX II. 



107 Deg. 



Minutes. 


Distance. 


Dlflference 
in Height. 




MlDutes. 


Distance. 


Differencjs 
in Height. 






1 

2 
3 
4 
6 


•91452 
•91435 
•91419 
•91403 
•91387 
•91370 


•27959 
•27984 
. ^28008 
•28032 
•^8056 
•28080 


60 
69 
58 
57 
56 
55 


30 
31 
32 
33 
34 
35 


•90958 
•90941 
•90924 
•90907 
•90890 
•90874 


•28679 
•28702 
•28726 
•28750 

•28775 
•28798 


30 
29 
28 
27 
26 
25 


6 
7 
8 
9 
10 


•91354 
•91337 
•91321 
•91304 
•91288 


•28104 
•28128 
•28153 
•28176 
•28200 


54 
53 
52 
51 
50 


36 
37 
38 
•39 
40 


•90857 
•90840 
•90823 
•90806 
•90790 


•28822 
•28846 
•28869 
•28893 
•28917 


24 
23 
22 
21 
20 


11 
12 
13 
14 
15 


•91272 
•91256 
•91240 
•91223 
•91206 


•28224 
•28249 
•28274 
•28296 
•28320 


49 
48 
47 
46 
45 


41 
42 
43 
44 
45 


•90773 
•90756 
•90739 
•90722 
•90706 


•28941 
•28964 
•28988 
•29012 
•29035 


19 
18 
17 
16 
15 


16 
17 
18 
19 
20 


•91190 
•91173 
•91157 
•91141 
•91124 


•28344 
•28369 
•88392 
•28416 
•28440 


44 
43 
42 
41 
40 


46 
47 
48 
49 
50 


•90689 
•90672 
•90655 
•90638 
•90621 


•29059 
•29083 
•29107 
•29130 
•29153 


14 
13 
12 
11 
10 


21 
22 
23 
24 
25 


•91107 
•91091 
•91074 
•91058 
•91041 


•28464 
•28488 
•28512 
•28536 
•28560 


39 
88 
37 
36 
35 


51 
52 
53 
54 
55 


•90604 
•90587 
•90570 
•90553 
•90536 


•29177 
•29200 
•29224 
•29248 
•29271 


9 
8 
7 
6 
5 


26 
27 
28 
29 
30 


•91024 
•91008 
•90991 
•90975 
•90958 


•28584 
•28607 
•28631 
•28655 
•28679 


34 
33 
32 
31 
30 


56 
57 
68 
69 
60 


•90519 
•90502 
•90485 
•90468 
•90451 


•29295 
•29319 
•29342 
•29366 
•29390 


4 
3 
2 

1 





Distance. 


Difference 
in Height. 


Minutes 




Distance. 


Difference 
in Height. 


Minutes 



72 Deg, 



APPENDIX II. 



^7 



106 Deg. 



Minutes. 


Distance. 


Difference 
in Height. 




Minutes. 


Distance. 


1 
Difference 
in Height. 






1 

2 
8 

4 
6 


•90451 
•90434 
•90417 
•90400 
•90382 
•90365 


•29390 
•29413 
•29436 
•29460 
•29483 
•29507 


60 
59 
58 
57 
56 
55 


80 
81 
82 
88 
84 
85 


•89932 
•89914 
•89897 
•89879 
•89862 
•89844 


•30090 
•30114 
•30137 
•30160 
•30184 
•30206 


80 
29 
28 
27 
26 
25 


6 
7 
8 
9 
10 


•90348 
•90331 
•90314 
•90297 
•90279 


•29531 
•29554 
•29577 
•29601 
•29624 


54 
58 
52 
51 
50 


86 
87 
88 
89 
40 


•89826 
•89809 
•89791 
•89774 
•89756 


•30230 
•30253 
•30276 
•30300 
•30322 


24 
28 
22 
21 
20 


11 
12 
18 
14 
15 


•90261 
•90244 
•90227 
•90210 
•90193 


•29648 
•29670 
•29694 
•29718 
•29741 


49 
48 
47 
46 
45 


41 
42 
48 
44 
45 


•89738 
•89721 
•89703 
•89686 
•89668 


•30346 
•30368 
•30392 
•30414 
•30438 


19 
18 
17 
16 
15 


16 
17 
18 
19 
20 


•90175 
•90158 
•90140 
•90123 
•90106 


•29765 
•29788 
•29811 
•29835 
•29857 


44 
48 
42 
41 
40 


46 
47 
48 
49 
50 


•89650 
•89633 
•89615 
•89597 
•89579 


•30461 
•30484 
•30508 
•30530 
•30554 


14 
18 
12 
11 
10 


21 
22 
28 
24 
25 


•90088 
•90071 
•90053 
•90036 
•90019 


•29881 
•29905 
•29928 
•29951 
•29975 


89 
88 
87 
86 
85 


51 
52 
58 
54 
55 


•89562 
•89544 
•89526 
•89508 
•89490 


•30576 
•30600 
•30622 
•30646 
•30668 


9 
8 
7 
6 
5 

4 
8 
2 

1 



26 
27 
28 
29 
80 


•90001 
•89984 
•89967 
•89949 
•89932 


•29998 
•30021 
•30044 
•30068 
•30090 


84 
88 
82 
81 
80 


56 
57 
58 
59 
60 


•89473 
•89455 
•89437 
•89419 
•89401 


•30692 
•30714 
•30737 
•30760 
•30783 




Distance. 


Difference 
in Height. 


Minutes. 




Distance. 


Difference 
in Height. 


Minutes. 



71 Deg. 



68 



APPENDIX II. 



109 Deg. 



Minutes. 


Distance. 


Difference 
in Heiglit. 




Minutes. 


Distance. 


Difference 
in Height. 






1 

2 
8 

4 
6 


•89401 
•89383 
•89365 
•89347 
•89329 
•89311 


•30783 
•30806 
•30829 
•30851 
•30875 
•30897 


60 
59 
58 
57 
56 
55 


• 

80 
81 
82 
88 
84 
85 


•88857 
•88839 
•88821 
•88802 
•88784 
•88766 


•31466 
•31488 
•31512 
•31534 
•31556 
•31579 


80 
29 
28 
27 
26 
25 


6 
7 
8 
9 
10 


•89293 
•89275 
•89257 
•89239 
•89221 


•30921 
•30943 
•30966 
•30989 
•31012 


54 
58 
52 
51 
50 


86 
87 
88 
89 
40 


•88748 
•88729 
•88711 
•88692 
•88674 


•31601 
•31624 
•31646 
•31669 
•31692 


24 
28 
22 

21 
20 


11 
12 
18 
14 
16 


•89202 
•89184 
•89166 
•89148 
•89130 


•31034 
•31058 
•31080 
•31103 
•31126 


49 
48 
47 
46 
45 


41 
42 
48 
44 
45 


•88655 
•88637 
•88618 
•88599 
•88581 


•31714 
•31738 
•31759 
•31781 
•31804 


19 
18 
17 
16 
15 


16 
17 
18 
19 
20 


•89112 
•89094 
•89076 
•89058 
•89040 


•31149 
•31171 
•31194 
•31217 
•31239 


44 
48 
42 
41 
40 


46 
47 
48 
49 
50 


•88562 
•88544 
•88525 
•88507 
•88489 


•31826 
•31848 
•31871 
•31893 
•31916 


14 
18 
12 
11 
10 


21 
22 
28 
24 
25 


•89021 
•89003 
•88985 
•88967 
•88949 


•31262 
•31285 
•31308 
•31330 
•31357 


89 
88 
87 
86 
85 


51 
52 
58 

54 
55 


•88470 
•88452 
•88433 
•88415 
•88396 


•31938 
•31961 
•31984 
•32006 
•32028 


9 
8 

7 
6 
5 


26 
27 
28 
29 
80 


•88930 
•88912 
•88894 
•88875 
•88857 


•31376 
•31398 
•31421 
•31443 
•31466 


84 
88 
82 
81 
80 


56 
57 
58 
59 
60 


•88377 
•88358 
•88339 
•88320 
•88302 


•32050 
•32072 
•32094 
•32117 
•32139 


4 
3 
2 
1 





Distance. 


Difference 
ia Height. 


Minutes. 




Distance. 


Difference 
in Height. 


Minutes. 
> 



70 Beer, 



APPENDIX 11. 



69 



110 Beg. 



MinuUB. 


1 — 

Distance. 


DifTerence 
in Height. 


• 


Minutes. 


Distance. 


Difference 
in Height. 






1 

2 
8 
4 
5 


•88302 
•88283 
•88264 
•88246 
•88227 
•88209 


•32139 
•32161 
•32184 
•32206 
•32228 
•32251 


60 
59 
58 
57 
56 
55 


80 
81 
82 
88 
84 
85 


•87736 
•87716 
•87697 
•87678 
•87659 
•87640 


•32803 
•32825 
•32847 
•32868 
•32891 
•32913 


80 
29 
28 
27 
26 
25 


6 
7 
8 
9 
10 


•88190 
•88171 
•88152 
•88133 
•88155 


•32273 
•32295 
•32318 
•32339 
•32361 


54 
58 
52 
51 
50 


86 
87 
88 
89 
40 


•87621 
•87601 
•87582 
•87563 
•87544 


•32934 
•32956 
•32978 
•33000 
•33022 


24 
28 
22 
21 
20 


11 
12 
18 
14 
15 


•88096 
•88077 
•88058 
•88039 
•88020 


•32384 
•32406 
•32428 
•32450 
•32473 


49 
48 
47 
46 
45 


41 
42 
48 
44 
45 


•87525 
•87506 
•87486 
•87467 
•87448 


•33044 
•33065 
•33088 
•33109 
•33131 


19 
18 
17 
16 
15 


16 
17 
18 
19 
20 


•88001 
•87982 
•87963 
•87944 
•87926 


•32494 
•32516 
•32539 
•32561 
•32583 


44 
48 
42 
41 
40 


46 
47 
48 
49 
50 


•87428 
•87409 
•87390 
•87370 
•87351 


•33152 
•33175 
•33197 
•33218 
•33240 


14 
18 
12 
11 
10 


21 
22 
28 
24 
25 


•87907 
•87888 
•87869 
•87850 
•87831 


•32605 
•32627 
•32649 
•32671 
•32693 


89 
88 
87 
86 
85 


51 
52 
58 
54 
55 


•87332 
•87312 
•87293 
•87273 
•87254 


•33261 
•33283 
•33305 
•33327 
•33348 


9 
8 
7 
6 
5 


26 
27 
28 
29 
80 


•87812 
•87793 
•87774 
•87755 
•87736 


•32715 
•32737 
•32759 
•32780 
•32803 


84 
88 
82 
81 
80 


56 
57 
58 
59 
60 


•87234 
•87215 
•87196 
•87177 
•87157 


•33370 
•33391 
•33413 
•33435 
•33457 


4 
8 
2 

1 





Distance. 


Difference 
in Heiglit. 


Minutes. 




Distance. 


Difference 
in Height. 


Minutes. 



WDeg, 



70 



APPENDIX II. 



Ill Deg. 



Minutes. 


Distance. 


Difference 
in Height. 




Minutes. 


Distance. 


— , 

Difforenoe 
in Height. 





1 
2 
8 
4 
6 


•87157 
•87138 
•87118 
•87099 
•87079 
•87060 


•33457 
•33478 
•33500 
•33521 
•33542 
•33564 


60 
69 
68 
67 
66 
66 


80 
81 
82 
88 
84 
86 


•86568 
•86548 
•86528 
•86508 
•86488 
•86468 


•34100 
•34121 
•34142 
•34164 
•34185 
•34206 


80 
29 
28 

27 
26 
26 


6 

7 

8 

9 

10 


•87040 
•87021 
•87001 
•86982 
•86962 


•33586 
•33608 
•33629 
•33651 
•33672 


64 
68 
62 
61 
60 


86 
87 
88 
89 

40 


•86448 
•86428 
•86408 
•86388 
•86369 


•34227 
•34249 
•34270 
•34291 
•34313 


24 
28 
22 

21 
20 


11 
12 
18 
14 
16 


•86942 
•86923 
•86903 
•86884 
•86864 


•33693 
•33715 
•33737 
•33758 
•33780 


49 
48 
47 
46 
46 


41 
42 
48 
44 
46 


•86349 
•86329 
•86309 
•86289 
•86269 


•34334 
•34355 
•34376 
•34397 
•34418 


19 
18 
17 
16 
16 


16 
17 
18 
19 
20 


•86844 
•86824 
•86804 
•86784 
•86765 


•33801 
•33822 
•33844 
•33865 
•33886 


44 
48 
42 
41 
40 


46 
47 
48 
49 
60 


•86248 
•86228 
•86208 
•86188 
•86168 


•34439 
•34460 
•34481 
•34502 
•34523 


14 
18 
12 
11 
10 


21 
22 
28 
24 
26 


•86745 
•867-26 
•86706 
•86687 
•86667 


•33907 
•33930 
•33951 
•33973 
•33994 


89 
88 
87 
86 
86 


61 
62 
68 

64 
66 


•86148 
•86128 
•86108 
•86088 
•86068 


•34544 
•34565 
•34586 
•34608 
•34628 


9 

8 
7 
6 
6 


26 
27 
28 
29 
80 


•86647 
•86627 
•86607 
•86587 
•86568 


•34015 
•34036 
•34057 
•34078 
•34100 


84 
88 
82 
81 
80 


66 
67 
68 
69 
60 


•86047 
•86027 
•86007 
•85987 
•85967 


•34649 
•34670 
•34691 
•34712 
•34733 


4 
8 
2 
1 





Distance. 


Difference 
in Height. 


Minntes. 




Distance. 


Difference 
in Height. 


Minutes. 



68 Deg. 



APPENDIX II. 



71 



lis Deg. 



Minutes. 


Distance. 


Difference 
in Height. 




Minutes. 


Distance. 


Difference 
in Height. 






1 

2 
8 
4 
6 


•85967 
•85947 
•85927 
•85907 
•85887 
•85866 


•34733 
•34754 
•34775 
•34796 
•34817 
•34837 


60 
59 
68 
57 
66 
65 


80 
81 
82 
88 
84 
86 


•85355 
•85335 
•85314 
•85294 
•85273 
•85252 


•35356 
•35376 
•35396 
•35417 
•35438 
•35458 


80 
29 
28 
27 
26 
25 


8 
7 
8 
9 
10 


•85846 
•85826 
•85805 
•85785 
•85764 


•34858 
•34879 
•34900 
•34921 
•34941 


64 
58 
62 
51 
60 


86 
87 
88 
89 
40 


•85232 
•85211 
•85191 
•85170 
•85149 


•35479 
•35499 
•35519 
•35540 
•35560 


24 
28 
22 

21 
20 


11 
12 
18 
14 
16 


•85744 
•85724 
•85703 
•85683 
•85662 


•34962 
•34983 
•35004 
•35025 
•35046 


49 
48 
47 
46 
46 


41 
42 
48 
44 
46 


•85128 
•85107 
•85086 
•85065 
•85045 


•35581 
•35602 
•35621 
•35642 
•35662 

• 


19 
18 
17 
16 
16 


16 
17 
18 
19 
20 


•85642 
•85622 
•85601 
•85581 
•85560 


•35066 
•35087 
•35108 
•35129 
•35150 


44 
48 
42 
41 
40 


46 
47 
48 
49 
50 


•85025 
•85004 
•84983 
•84962 
•84942 


•35683 
•35704 
•35724 
•35744 
•35764 


14 
18 
12 
11 
10 


21 
22 
28 
24 
25 


•85540 
•85520 
•85499 
•85479 
•85458 


•35169 

•35190 

•35211 

•35232. 

•35253 


89 
88 
87 
86 
86 


51 
62 
68 
64 
66 


•84921 
•84900 
•84879 
•84858 
•84837 


•35784 
•35805 
•35826 
•35845 
•35866 


9 
8 
7 
6 
6 


26 
27 
28 
29 
80 


. -85438 
•85417 
•85397 
•85376 
•85355 


•35273 
•35294 
•35314 
•35335 
•35355 


84 
88 
82 
81 
80 


66 
67 
68 
69 
60 


•84817 
•84796 
•84775 
•84754 
•84733 


•35886 
•35907 
•35927 
•35947 
•35967 


4 
8 
2 
1 



1 


Distance. 


Difference 
in Height. 


Minutes. 




Distance. 


Difference 
in Height. 


Minutes. 



67 Deg. 



72 
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118 Deg. 



Minutes. 


Distance. 


Differeitce 
In Height. 


■ 


Minutes. 


1 
Distance. 

1 


DiffereDce 
in Height. 


1 




1 

2 
8 
4 
6 


•84733 
•84702 
•84681 
•84660 
•84639 
•84628 


•35967 
•35987 
•36008 
•36027 
•36047 
•36068 


60 
69 
68 
67 
66 
66 


80 
81 
82 
88 
84 
86 


•84100 
•84078 
•84056 
•84035 
•84014 
•83993 


•36568 
•36588 
•36607 
•36627 
•36648 
•36667 


80 
29 
28 

27 
26 

26 

1 


6 
7 
8 
9 
10 


•84607 
•84586 
•84565 
•84544 
•84523 


•36088 
•36108 
•36128 
•36148 
•36169 


64 
68 
62 
61 
60 


86 
87 
88 
89 
40 


•83972 
•83951 
•83930 
• ^83909 
•83887 


•36686 
•36707 
•36726 
•36746 
•36766 


24 
28 
22 
21 

20 : 


11 
12 
18 
14 
16 


•84502 
•84481 
•84460 
•84439 
•84418 


•36188 
•36209 
•36229 
•36249 
•36268 


49 
48 
47 
46 
46 


41 
42 
48 
44 
46 


•83865 
•83843 
•83821 
•83800 
•83779 


•36785 
•36805 
•36824 
•36844 
•36864 


19 ; 

18 

17 

16 

16 


16 
17 
18 
19 
20 


•84397 
•84376 
•84355 
•84334 
•84312 


•36289 
•36309 
•36329 
•36348 
•36369 


44 
48 
42 
41 
40 


46 
47 
48 
49 
60 


•83758 
•83736 
•83715 
•83693 
•83672 


•36883 
•36903 
•36923 
•36942 
•36962 


14 
18 
12 
11 
10 


21 
22 
28 
24 
26 


•84291 
•84270 
•84249 
•84228 
•84206 


•36389 
•36408 
•36428 
•36448 
•36468 


89 
88 
87 
86 
86 


61 
62 
68 
64 
66 


•83650 
•83631 
•83609 
•83587 
•83564 


•36981 
•37001 
•37021 
•37040 
•37060 


9 
8 
7 
6 
6 


26 
27 
28 
29 
80 


•84185 
•84164 
•84143 
•84122 
•84100 


•36488 
•36508 
•36528 
•36548 
•36568 


84 
88 
82 
81 
80 


66 
67 
68 
69 
60 


•83542 
•83520 
•83499 
•83478 
•83457 


•37079 
•37099 
•37119 
•37138 
•37158 


4 
3 
2 

1 





Distance. 


Difference 
in Height. 


Minutes. 




Distance. 


DifTerence 
in Height. 


Minutes. 

• 



66 Deg. 
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73 



114 Deg. 



Minutes. 


Distance. 


Difference 
in Height. 




Minutes. 


Distance. 


DifTerence 
in Height. 





1 
2 
8 
4 
6 


•83457 
•83435 
•83413 
•83391 
•83367 
•83348 


•37158 
•37177 
•37196 
•37215 
•37235 
•37254 


60 
59 
58 
57 
56 
55 


80 
81 
82 
88 
84 
85 


•82803 
•82781 
•82759 
•82737 
•82715 
•82693 


•37735 
•37755 
•37773 
•37793 
•37812 
•37831 


80 
29 
28 
27 
26 
25 


6 
7 
8 
9 
10 


•83326 
•83305 
•83283 
•83262 
•83240 


•37274 
•37294 
•37313 
•37332 
•37351 


54 
58 
52 
51 
50 


86 
37 
38 
89 
40 


•82671 
•82649 
•82627 
•82605 
•82583 


•37850 
•37869 
•37888 
•37906 
•37926 


24 
28 
22 
21 
20 


11 
12 
13 
14 
15 


•83218 
•83296 
•83275 
•83253 
•83131 


•37371 
•37390 
•37409 
•37428 
•37448 


49 
48 
47 
46 
45 


41 
42 
48 
44 
45 


•82561 
•82539 
•82516 
•82494 
•82472 . 


•37944 
•37964 
•37983 
•38002 
•38020 


19 
18 
17 
16 
15 


16 
17 
18 
19 
20 


•83109 
•83087 
•83066 
•83044 
•83022 


•37467 
•37486 
•37505 
•37525 
•37543 


44 
48 
42 
41 
40 


46 
47 
48 
49 
50 


•82450 
•82428 
•82406 
•82384 
•82362 


•38039 
•38058 
•38077 
•38095 
•38114 


14 
13 
12 
11 
10 


21 
22 
28 
24 
25 


•83000 
•8-2978 
•82957 
•82935 
•82913 


•37563 
•37582 
•37601 
•37620 
•37640 


89 
88 
87 
86 
85 


51 
52 
58 
54 
55 


•82340 
•82318 
•82296 
•82273 
•82250 


•38133 
•38152 
•38171 
•38190 
•38209 


9 
8 
7 
6 
5 


26 
27 
28 
29 
80 


•82890 
•82868 
•82846 
•82825 
•82803 


•37659 
•37678 
•37697 
•37716 
•37735 


84 
88 
82 
81 
80 


56 
57 
58 
59 
60 


•82228 
•82205 
•82183 
•82161 
•82139 


•38227 
•38246 
•38265 
•38283 
•38302 


4 
8 
2 

1 





Distance. 


DifTerence 
in Height. 


Minates. 




Distance. 


Difference 
in Height. 


Minutes. 



65 Deg. 



74 



APPENDIX 11. 



116 Deg. 



Minutes. 


Distance. 


Difference 
in Height 




Minutes. 


Distance. 


Difference 
id Height. 






1 

2 
8 

4 
5 


•82139 
•82117 
•8-2095 
•82073 
•82050 
•82028 


•38302 
•38321 
•38340 
•38358 
•38377 
•38396 


60 
59 
68 
57 
56 
65 


80 
81 
82 
88 
84 
86 


•81466 
•81443 
•81420 
•81397 
•81375 
•81353 


•38857 
•38875 
•38894 
•38912 
•38930 
•38948 


80 
29 
28 
27 
26 
25 


6 
7 
8 
9 
10 

11 
12 
18 
14 
16 


•82006 
•81984 
•81961 
•81938 
•81916 

•81893 
•81870 
•81847 
•81824 
•81802 


•38414 
•38433 
•38452 
•38470 
•38488 


54 
58 
52 
51 
50 


86 
87 
88 
89 
40 


•81330 
•81307 
•81284 
•81261 
•81239 


•38967 
•38985 
•39003 
•39021 
•39039 


24 
28 
22 

21 
20 


•38507 
•38526 
•38544 
•38563 
•38582 


1 

i 49 
48 
47 
46 
45 


41 
42 
48 
44 
45 


•81216 
•81194 
•81172 
•81149 
•81126 


•39058 
•39076 
•39094 
•39112 
•39131 


19 
18 
17 
16 
15 


16 
17 
18 
19 
20 


•81780 
•81758 
•81736 
•81714 
•81692 

•81670 
•81648 
•81625 
•81602 
•81579 

•81557 
•81535 
•81512 
•81489 
•81466 


•38600 
•38619 
•38637 
•38655 
•38673 


44 
48 
42 
41 
40 


46 
47 
48 
49 
60 


•81103 
•81080 
•81057 
•81034 
•81012 


•39149 
•39167 
•39185 
•39202 
•39221 


14 
18 
12 
11 
10 


21 
22 
28 
24 
25 


•38692 
•38710 
•38729 
•38748 
•38766 


89 
88 
87 
86 
86 


51 
62 
68 
64 
65 


•80989 
•80966 
•80943 
•80920 
•80898 


•39239 
•39257 
•39275 
•39293 
•39310 


9 
8 
7 
6 
5 


26 
27 
28 
29 
80 


•38784 
•38802 
•38821 
•38839 
•38857 


84 

; 88 

82 

81 

; 80 


56 
67 
58 
59 
60 


•80875 
•80852 
•80829 
•80806 
•80783 


•39329 
•39347 
•39365 
•39383 
•39400 


4 
8 
2 

1 





Distance. 


DifTerencc 
in Height. 


Minutes. 




Distance. 


DilTerence 
in Height. 


Minutes. 



64 Deg. 



J 
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75 



lieDeg. 



Minutes. 


1 

2 
8 
4 
5 


DistADce. 


Difference 
in Height. 




Minnies. 


Distance. 


Difference 
in Height. 




•80783 
•80760 
•80737 
•80714 
•80691 
•80668 


•39400 
•39418 
•39436 
•39455 
•39472 
•39490 


60 
69 
68 
67 
66 
66 


80 
81 
82 
88 
84 
86 


•80091 
•80068 
•80044 
•80021 
•79998 
•79975 


•39932 
•39949 
•39967 
•39984 
•40002 
•40019 


80 
29 

98 

27 
26 
26 


6 
7 
8 
9 
10 


•80645 
•80622 
•80599 
•80576 
•80553 


•39508 
•39526 
•39543 
•39561 
•39579 


64 
68 
62 
61 
60 


86 
87 
88 
89 
40 


•79952 
•79929 
•79905 
•79881 
•79858 


•40036 
•40054 
•4)071 
•40089 
•40106 


24 
28 
22 
21 
20 


11 
12 
18 
14 
16 


•80530 
•80507 
•80484 
•80461 
•80438 


•39596 
•39615 
•39633 
•39650 
•39668 


49 
48 
47 
46 
46 


41 
42 
48 
44 
46 


•79835 
•79812 
•79788 
•79764 
•79741 


•401-24 
•40141 
•40158 
•40176 
•40193 


19 
18 
17 
16 
16 


16 
17 
18 
19 
20 


•80415 
•80392 
•80369 
•80346 
•80323 


•39685 
•39703 
•39721 
•39738 
•39756 


44 
48 
42 
41 
40 


46 
47 
48 
49 
60 


•79718 
•79695 
•79671 
•79647 
•79624 


•40210 
•40228 
•402^5 
•40262 
•40279 


14 
18 
12 
11 
10 


21 
22 
28 
24 
25 


•80-299 
•80276 
•80253 
•80230 
•80207 


•39773 
•39791 
•39808 
•39827 
•39844 


89 
88 
87 
86 
86 


61 
62 
68 
64 
66 


•79600 
•79576 
•79553 
•79531 
•79507 


•40297 
•40314 
•40331 
•40348 
•40365 


9 
8 
7 
6 
6 


26 
27 
28 
29 
80 


•80184 
•80160 
•80137 
•80114 
•80091 


•39862 
•39879 
•39897 
•39914 
•39932 


84 
88 
82 
81 
80 


66 
67 
68 
69 
60 


•79484 
•79460 
•79436 
•79412 
•79389 


•40382 
•40399 
•40416 
•40434 
•40451 

Difference 
in Height. 


4 
8 
2 
1 





Distance. 


Difference 
in Height. 


Minntes. 




Distance. 


Minutes. 
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117 Deg. 



Minutes. 


Distance. 


Difference 
in Height. 




Minutes. 


Distance. 


Difference 
in Height. 






1 

2 
8 

4 
5 


•79389 
•79366 
•79342 
•79319 
•79295 
•79272 


•40451 
•40468 
•40485 
•40502 
•40520 
•40537 


60 
59 
58 
67 
56 
55 


80 
81 
82 
88 
84 
85 


•78679 
•78655 
•78631 
•78607 
•78583 
•78565 


•40958 
•40975 
•40990 
•41007 
•41024 
•41041 


80 
29 
28 
27 
26 
25 

1 


6 

7 

8 

9 

10 


•79248 
•79224 
•79201 
•79177 
•79153 


•40553 
•40570 
•40587 
•40604 
•40621 


54 
58 
52 
51 
50 


86 
87 
88 
89 
40 


•78536 
•78512 
•78488 
•78464 
•78440 


•41058 
•41074 
•41090 
•41107 
•41124 


24 

28 : 

22 
21 
20 


11 
12 
18 
14 
15 


•79130 
•79106 
•79083 
•79059 
•79035 


•40638 
•40655 
•40672 
•40689 
•40706 


49 
48 
47 
46 
45 


41 
42 
48 
44 
45 


•78416 
•78392 
•78368 
•78354 
•78320 


•41140 
•41156 
•41174 
•41190 
•41206 


19 
18 
17 
16 
15 


16 
17 
18 
19 
20 


•79011 
•78988 
•78964 
•78940 
•78917 


•40722 
•40739 
•40757 
•40773 
:40790 


44 
48 
42 
41 
40 


46 
47 
48 
49 
50 


•78296 
•78272 
•78248 
•782-24 
•78200 


•41223 
•41239 
•41256 
•41272 

•41288 


14 
18 
12 
11 
10 


21 
22 
28 
24 
25 


•78893 
•78869 
•78845 
•78822 
•78798 


•40807 
•40823 
•40840 
•40857 
•40874 


89 
88 
87 
86 
85 


51 
52 
58 
54 
55 


•78176 
•78152 
•78128 
•78104 
•78080 


•41305 
•41322 
•41337 
•41354 
•41371 


9 
8 
7 
6 
5 


26 
27 
28 
29 
80 


•78774 
•78750 
•78726 
•78703 
•78679 


•40891 
•40907 
•40924 
•40941 
•40958 


84 
88 
82 
81 
80 


56 
57 
58 
59 
60 


•78056 
•78032 
•78008 
•77984 
•77960 


•41386 
•41403 
•41419 
•41435 
•41452 


4 
8 
2 
1 





Distance. 


Difference 
in Height. 


Minutes. 




Distance. 


Difference 
in Height. 


Minutes. 



62 Deg. 
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118 Deg. ' 



Minutes. 


Difltance. 


PilTerenoe 
in Height. 




Minutes. 


Distance. 


Differenc« 
in Height. 






1 

2 
3 
4 
5 

6 
7 
8 
9 
10 


•77960 
•77935 

•77911 
•77887 
•77863 
•77839 


•41452 
•41468 
•41485 
•41501 
•41517 
•41533 


60 
59 
58 
57 
56 
55 


80 
81 
82 
88 
84 
85 


•77232 

•77207 
•77183 
•77159 
•77134 
•77110 


•41934 
•41949 
•41965 
•41981 
•41997 
•42013 


80 
29 
28 

27 
26 
25 

1 


•77815 
•77791 
•77766 
•77742 
•77718 


•41549 
•41566 
•41582 
•41598 
•41615 


54 
58 
52 
51 
50 


86 
87 
88 
89 
40 


•77085 
•77061 
•77036 
•77012 
•76988 


•42028 
•42044 
•42059 
•42075 
•42091 


24 
28 
22 
21 
20 


11 
12 
18 
14 
15 


•77694 
•77670 
•77645 
•77621 
•77597 


•41630 
•41646 
•41663 
•41678 
•41694 


49 
48 
47 
46 
45 


41 
42 
48 
44 
45 


•76963 
•76939 
•76924 
•76889 
•76865 


•42107 
•42122 
•42139 
•42154 
•42170 


19 
18 
17 
16 
15 


16 
17 
18 
19 
20 


•77574 
•77548 
•77524 
•77500 
•77475 


•41711 
•41726 
•41743 
•41758 
•41774 


44 
48 
42 
41 
40 


46 
47 
48 
49 
50 


•76840 
•76816 
•76791 
•76767 
•76742 


•42185 
•42201 
•42216 
•42232 
•42247 


14 
18 
12 
11 
10 


21 
22 
28 
24 
25 


•77451 
•77427 
•77402 
•77378 
•77354 


•41791 
•41806 
•41823 
•41838 
•41854 


89 
88 
87 
86 
85 


51 
52 
58 
54 
55 


•76718 
•76693 
•76668 
•76644 
•76619 


•42263 
•42279 
•42295 
•42309 
•42325 


9 
8 
7 
6 
5 


26 
27 
28 
29 
80 


•77329 
•77305 
•77281 
•77256 
•77232 


•41870 
•41886 
•41902 
•41918 
•41934 


84 
88 
82 
81 

80 

1 
1 


56 
57 
58 
59 
60 


•76594 
•76570 
•76545 
•76520 
•76496 


•42341 
•42356 
•42371 
•42387 
•42402 


4 
8 
2 
1 





Distance. 


Difference 
in Height. 


1 
* 

Minutes. 

1 




Distance. 


Difference 
in Height. 


Minutes. 



61 Deg. 
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119 Deg. 



Mlnutee. 


DiBtance. 


Difference 
in Height. 




Minutes. 


1 
Distance. 


DiflTerpnce 
in Height. 






1 

2 
3 

4 
6 


•76496 
•76471 
•76446 
•76422 
•76397 
•76372 


•42402 
•42418 
•42433 
•42449 
•42464 
•42479 


60 
59 
58 
57 
56 
65 


30 
31 
32 
33 
34 
35 


•75752 

•75727 
•75702 
•75677 
•75652 
•75627 


•42858 
•42874 
•42888 
•42903 
•42918 
•42933 


30 
29 
28 
27 
26 
26 


6 

7 

8 

9 

10 


•76348 
•76323 
•76298 
•76274 
•76249 


•42495 
•42510 
•42525 
•42546 
•42556 


54 
53 
52 
51 
60 


36 
37 
38 
39 
40 


•75602 
•75577 
•75552 
•75527 
•75502 


•42948 
•42962 
•42978 
•42992 
•43007 


24 
23 
22 
21 
20 


11 
12 
13 
14 
16 


•76224 
' -76199 
•76174 
•76150 
•76125 


•42571 
•42586 
•42601 
•42617 
•42632 


49 
48 
47 
46 
46 


41 
42 
43 
44 
46 


•75477 
•75452 
•75427 
•75402 
•75377 


•43023 
•43037 
•43052 
•43066 
•43082 


19 
18 
17 
16 
16 


16 
17 
18 
19 
20 


•76100 
•76075 
•76051 
•76026 
•76001 


•42647 
•42662 
•42677 
•42693 
•42708 


44 
43 
42 
41 
40 


46 
47 
48 
49 
60 


•75352 
•75327 
•75302 
•75277 
•75251 


•43096 
•43111 
•43126 
•43141 
•43155 


14 
13 
12 
11 
10 


21 
22 
23 
24 
25 


•75976 
•75951 
•75926 
•75901 

•75876 


•42723 
•42738 
•42753 
•42768 
•42783 


39 
38 
37 
36 
36 


61 
62 
53 
64 
65 


•75226 
•75201 
•75176 
•75151 
•75126 


•43170 
•43184 
•43199 
•43214 
•43228 


9 
8 

7 
6 
5 


26 
27 
28 
29 
30 


•75852 
•75827 
•75802 
•75777 
•75752 


•42798 
•42813 
•42829 
•42843 
•42858 


34 
33 
32 
31 
30 


66 
67 
58 
59 
60 


•75101 
•75075 
•75050 
•75025 
•75000 


•43243 
•43257 
•43273 
•43287 
•43302 


4 
3 
2 

1 





Distance. 


DlfTerence 
in Height. 


Minutes. 




Distance. 


Difference 
in Height. 


Minutes. 
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lao Deg. 



Minutes. 





1 

2 
8 

4 
5 



6 
7 
8 
9 
10 



11 
12 
18 
14 
15 



18 
17 
18 
19 
20 



21 
22 
28 
24 
25 



28 
27 
28 
29 
80 



Distance. 


DifTerence 
in Height. 




1 
Minutes* 


•75000 
•74975 
•74950 
•74924 
•74899 
•74874 


•43302 
•43316 
•43330 
•43345 
•43359 
•43374 


80 
59 
58 
57 
58 
55 


80 
81 
82 
88 
84 
85 


•74849 
•74823 
•74798 
•74773 
•74748 


•43388 
•43403 
•43417 
•43432 
•43446 


54 
58 
52 
51 
50 


88 
87 
88 
89 
40 


•74722 

•74697 
•74672 
•74656 
•74621 


•43460 
•43475 
•43489 
•43503 
•43518 


49 
48 
47 
48 
45 


41 
42 
48 
44 
45 


•74596 
•74570 
•74545 
•74520 
•74494 


•43533 
•43547 
•43561 
•43575 
•43589 


44 
48 
42 
41 
40 


48 
47 
48 
49 
50 


•74469 
•74444 
•74418 
•74393 
•74368 


•43603 
•43618 
•43632 
•43646 
•43660 


89 
88 
87 
88 
85 


51 
52 
58 
54 
55 


•74342 
•74317 
•74291 
•74266 
•74240 


•43675 
•43689 
•43703 
•43717 
•43731 


84 
88 
82 
81 
80 


58 
57 
58 
59 
60 


Distance. 


Difference 
in Height. 


Minntes. 


1 



Distance. 


Differpnce 
in HeiRbt. 


•74240 


•43731 


•74215 


•43745 


•74190 


•43759 


•74164 


•43773 


•74139 


•43787 


•74113 


•43801 


•74089 


•43815 


•74062 


•43829 


•74037 


•43843 


•74011 


•43857 


•73986 


•43871 

1 


•73960 


1 
•43886 


•73935 


•43899 


•73909 


•43912 


•73883 


•43927 


•73858 


•43941 



•73832 
•73807 
•73780 
•73756 
•73730 



•43955 
•43968 
•43982 
•43996 
•44010 



•73704 
•73679 
•73653 
•73638 
•73602 



•44024 
•44037 
•44051 
•44065 
•44079 



•73576 
•73551 
•73525 
•73499 
•73474 



•44093 
•44107 
•44120 
•44134 
•44148 



80 
29 
28 
27 
28 
25 



24 
28 
22 
21 
20 



19 
18 
17 
18 
15 



14 
18 
12 
11 
10 



9 
8 
7 
8 
6 



4 
8 
2 

1 




Distance. 



Difference 
in Height. 



Minutes. 



59 Deg. 
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TABLE FOE EEDUCING DISTANCES AND HEIGHTS 

(CENTESIMAL DEGREES). 



To find the distance or difference in height, multiply the numhers corre- 
sponding to the vertical angle in the respective columns by the generating 
number. 



G 
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Angle. 


Distance. 


Difference 
in Height. 




Angle. 


Distance. 


Difference 
in Height. 




loo-oo 


1-00000 


•00000 


10000 


100*50 


•99994 


•00785 


99*60 


•01 


1-00000 


•00016 


99*99 


51 


•99994 


•00801 


-49 


•02 


1-00000 


•00031 


*98 


•62 


•99993 


•00817 


'48 


•03 


1-00000 


•00047 


•97 


•63 


•99993 


•00833 


-47 


•04 


1-00000 


•00063 


•96 


•54 


•99993 


•00848 


•46 


•05 


1-00000 


•00079 


•95 


•65 


•99993 


•00864 


•46 


•oe 


1-00000 


-00094 


•94 


•56 


•99992 


•00880 


-44 


•07 


1-00000 


-00110 


-93 


•67 


•99992 


•00895 


•43 


•08 j 


1-00000 


-00126 


•92 


•68 


•99992 


•00911 


•42 


•09 


1-00000 


-00141 


•91 


•69 


•99991 


•00927 


•41' 


•10, 


1-00000 


-00157 


•90 


•60 


•99991 


•00942 


•40 


•11 


1-00000 


-00173 


•89 


•61 


•99991 


•00958 


•39 


•12 


1-00000 


•00188 


•88 


•62 


•99991 


•00974 


•38 


•13 


1-00000 


-00204 


87 


•63 


•99990 


•00990 


•37 


•14 


1-00000 


-00220 


•86 


•64 


•99990 


•01005 


•36 


•15 
•16 


1-00000 


-00236 


85 


•65 


•99990 


•01021 


•36 


•99999 


-00251 


84 


ee 


•99989 


•01037 


•34 


•17 


•99999 


•00267 


•83 


•67 


•99989 


•01052 


•33 


•18 


•99999 


•00283 


•82 


•68 


•99989 


•01068 


•32 


•19 


•99999 


-O0298 


•81 


•69 


•99988 


•01084 


•31 


•20 


•99999 


-00314 


•80 


•70 


•99988 


•01100 


•30 


•21 


•99999 


-00330 


•79 


•71 


•99988 


•01115 


•29 


•22 


•99999 


•00346 


•78 


•72 


•99987 


•01131 


•28 


•23 


•99999 


•00361 


•77 


•73 


•99987 


•01147 


•27 


•24 


•99999 


•00377 


•76 


•74 


•99987 


•01162 


•26 


100-26 


•99999 


•00393 


99-75 


100-75 


-99986 


•01178 


99-26 


•26 


•99998 


•00408 


•74 


-76 


•99986 


•01194 


-24 


•27 


-99998 


•00424 


•73 


'T7 


•99985 


•01209 


•23 


•28 


•99998 


•00440 


•72 


•78 


•99985 


•01225 


•22 


•29 


•99998 


•00456 


•71 


•79 


•99985 


•01241 


•21 


•30 

1 


•99998 


•00471 


•70 


•80 


•99984 


•01257 


•20 


•31 


•99998 


-00487 


•69 


•81 


•99984 


•01272 


•19 


•32 


•99998 


•00503 


•68 


•82 


•99984 


•01288 


•18 


•33 


•99997 


•00518 


•67 


•83 


•99983 


•01304 


•17 


•34 


•99997 


•00534 


•66 


•84 


•99983 


•01319 


•16 


•35 


•99997 


•00550 


•65 


•85 


•99982 


•01335 


•16 


•36 


•99997 


•00565 


•64 


•86 


•99982 


•01351 


•14 


•37 


•99997 


•00581 


•63 


•87 


•99981 


•01366 


•13 


•38 


•99996 


•00597 


•62 


•88 


•99981 


•01382 


•12 


•39 


•99996 


•00613 


•61 


•89 


•99981 


•01398 


•11 


•40 


•99996 


•00628 


•60 


•90 


•99980 


•01414 


•10 


•41 


•99996 


•00644 


•59 


•91 


•99980 


•01429 


•09 


•42: 


•99996 


•00660 


•58 


•92 


•99979 


•01445 


•08 


•43 


•99995 


•00675 


•57 


•93 


•99979 


•01461 


•07 


•44 


•99995 


•00691 


•56 


•94 


•99978 


•01476 


•06 


•45 


•99995 


•00707 
•00723 


•55 


•96 


•99978 


•01492 


•06 


•46! 


•99995 


•54 


•96 


•99977 


•01508 


•04 


•47 


•99995 


•00738 


•63 


•97 


•99977 


•01523 


•03 


•48 


•99994 


•00754 


•52 


•98 


•99976 


•01539 


•02 


•49 


•99994 


•00770 


•51 


•99 


•99976 


•01555 


•01 


100*60 


•99994 


•00785 


99*50 


10100 


•99975 


•01571 


9900 


1 


Distance. 


Difference 
in Height. 


Angle. 




Distance. 


Difference 
in Height. 


Angle. 



99 g. 
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Angle. 

ioioo 

•01 
•02 
•03 
•04 
•06 


DisUnce. 


Difference 
la Height. 




Angle. 


DisUmce. 


Difference 
in Height. 




•99975 
•99975 
•99974 
•99974 
•99978 
•99978 


•01571 
•01586 
•01602 
•01618 
•01633 
•01649 


99-00 
98*99 
-98 
•97 
•96 
•96 


101-60 
-61 
-62 
-63 
•64 
•66 


•99945 
•99944 
•99943 
•99942 
•99942 
•99941 

•99940 
•99939 
•99938 
•99938 
•99937 

•99936 
•99985 
•99934 
•99934 
•99933 


•02366 
•02371 
•02387 
•02402 
•02418 
•02434 


96-60 
•49 
•48 
•47 
•46 
•46 


•06 
•07 
•08 
•09 
•10 


•99972 
•99972 
•99971 
•99971 
•99970 


•01G65 
•01680 
•01696 
•01712 
•01728 


•94 
•93 
•92 
•91 
•90 


•56 
•67 
•68 
•69 
•60 


•02450 
•02466 
•02481 
•02497 
•02512 

•02528 
•02644 
•02559 
•02575 
•02591 


•44 
•43 
•42 
•41 
•40 


•11 
•12 
•13 
•14 
•16 


•99970 
•99969 
•99969 
•99968 
•99967 


•01743 
•01759 
•01775 
•01790 
•01806 


•89 
•88 
•87 
•86 
•86 


•61 
•62 
•63 
•64 
•66 


•39 
•38 
•37 
•36 
•36 


•16 
•17 
•18 
•19 
•20 


•99967 
•99966 
'99966 
•99965 
•99965 


•01822 
•01837 
•01853 
•01869 
•01885 

•01900 
•01916 
•01932 
•01947 
•01963 


•84 
•83 
•82 
•81 
•80 


•67 
•68 
•69 
•70 


•99932 
•99931 
•99930 
•99930 
•99929 


•02606 
•02622 
•02638 
•02653 
•02669 


•34 
•33 
•32 
•31 
•80 


•21 
•22 
•23 
•24 
101-26 


•99964 
•99963 
•99963 
•99962 
•99962 


•79 
•78 
•77 
•76 
98-76 


•71 
•72 
•73 
•74 
101-76 


•99928 
•99927 
•99926 
•99925 
•99925 


•02685 
•02701 
•02716 
•02732 
•02748 


•29 
•28 
•27 
-26 
98*26 


•26 
•27 
•28 
•29 
-30 


•99961 
•99960 
•99960 
•99959 
•99958 


•01979 
•01994 
•02010 
•02026 
•02042 


•74 
•73 
•72 
•71 
•70 


•76 
•77 
•78 
•79 
•80 


•99924 
•99923 
•99922 
•99921 
•99920 


•02763 
•02779 
•02795 
•02810 
•02826 


-24 
•23 
•22 
•21 
•20 


-31 
-32 
•33 
•34 
•36 


•99958 
•99957 
•99966 
•99956 
•99955 


•02057 
•02073 
•02089 
•02104 
•02120 


•69 
•68 
•67 
•66 
•66 


•81 
•82 
•83 
•84 
•86 


•99919 
•99918 
•99917 
•99917 
•99916 


•02842 
•02857 
•02873 
•02889 
•02904 

•02920 
•02936 
•02951 
•02967 
•02983 


-19 
•18 
•17 

. le 

•16 


•36 
•37 
•38 
•39 
•40 


•99954 
•99954 
•99953 
•99952 
•99952 


•02136 
•02151 
•02167 
•02183 
•02198 


•64 
•63 
•62 
•61 
•60 


•86 
•87 
•88 
•89 
•90 


•99915 
•99914 
•99913 
•99912 
•99911 


•14 
•13 
•12 
•11 
•10 


•41 
•42 
•43 
•44 
•46 


•99951 
•99950 
•99950 
•99949 
•99948 


•02214 
•02230 
•02246 
•02261 
•02277 


•69 
•58 
•67 
•66 
•66 


•91 
•92 
•93 
•94 
•96 


•99910 
•99909 
•99908 
•99907 
•99906 


•02998 
•03014 
•03030 
•03046 
•03061 


•09 
•08 
•07 
•06 
•06 


-46 
•47 
•48 
•49 
101-60 


•99948 
•99947 
•99946 
•99945 
•99945 


•02293 
•02308 
•02324 
•02340 
•02355 


-54 
•63 
•62 
•61 
98*60 


•96 
•97 
•98 
•99 
102*00 


•99905 
•99904 
•99903 
•99902 
•99901 


•03077 
•03093 
•03108 
•03124 
•03140 


•04 
•03 
•02 
•01 
98-00 




Distance. 


Diff'erence 
in Height. 


Angle. 




Distance. 


Difference 
iu Height. 


Angle. 



Wg. 
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102 igr. 



Angle. 

102*00 
•01 
-02 
•08 
•04 
06 

•06 
•07 
'08 

•oe 

•10 

•u 

•12 
•18 
•14 
•15 

•16 
•17 
•18 
•19 
•20 



•21 
•22 
•28 
•24 
102^26 

•26 
•27 
•28 
•29 
•80 

•81 
•82 
•88 
•84 
•86 

•86 
•87 
•88 
•89 
•40 

^ 
•42 
•48 
•44 
•46 

•46 
•47 
•48 
•49 
102-60 



Distance. 


Difference 
in Height. 




Angle. 


Distance. 


Difference 
in Height. 




•99901 
•99900 
•99899 
•99898 
•99897 
•99896 


•03140 
•03165 
•03171 
•03187 
•03202 
•03218 


9800 
9799 
•98 
•97 
•96 
•96 


102^60 
•61 
•62 
•68 
•64 
•66 


•99846 
•99846 
•99843 
•99842 
•99841 
•99840 


•03923 
•03939 
•03954 
•03970 
•03986 
•04001 


97-60 
•49 
•48 
•47 
•46 
•46 


•99895 
•99894 
•99893 
•99892 
•99891 


•03234 
•03249 
•03266 
•03281 
•03296 


•94 
•98 
•92 
•91 
•90 


-66 
•67 
•68 
•69 
•60 


•99838 
•99837 
•99836 
•99836 
•99833 


•04017 
•04033 
•04048 
•04064 
•04080 


•44 

•43 

•42 

•41 

•40 


•99890 
•99889 
•99888 
•99887 
•99886 


•03312 
•03328 
•03343 
•03369 
•03376 


•89 
88 
•87 
•86 
•86 


•61 
•62 
•68 
•64 
•66 


•99832 
•99831 
•99829 
•99828 
•99827 


•04096 
•04111 
•04127 
•04142 
•04158 


•89 
•88 
•87 
-86 
-86 


•99885 
•99884 
•99883 
•99882 
•99881 


•08390 
•03406 
•03422 
•03437 
•03463 


•84 
•88 
•82 
•81 
•80 


•66 
•67 
•68 
•69 
•70 


•99826 
•99824 
•99823 
•99822 
•99820 


•04174 
•04189 
•04205 
•04220 
•04236 


-84 
•88 
-82 
-81 
-80 


•99880 
•99878 
•99877 
•99876 
•99875 


•03469 
•03484 
•03500 
•03516 
•03531 


•79 
-78 
•77 
•76 
97-76 


•71 
•72 
•78 
•74 
102-76 


•99819 
•99818 
•99816 
•99815 
•99814 


•04252 
•04267 
•04283 
•04299 
•04314 


•29 
-28 
•27 
•26 
9726 


•99874 
•99873 
•99872 
•99871 
•99870 


•03647 
•03563 
•03578 
•03594 
•03610 


•74 
•78 
•72 
•71 
•70 


•76 
•77 
•78 
•79 
•80 


•99812 
•99811 
•99809 
•99808 
•99807 


•04330 
•04346 
•04361 
•04377 
•04393 


•24 
•28 
•22 
•21 
•20 

•19 
•18 
•17 
•16 
•16 


•99868 
•99867 
•99866 
•99865 
•99864 


•03625 
•03641 
•03657 
•03672 
•03688 


•69 
-68 
•67 
•66 
•66 


•81 
•82 
•88 
•84 
•86 


•99806 
•99804 
•99803 
•99801 
•99800 


•04408 
•04424 
•04440 
•04465 
•04471 


•99863 
•99862 
•99860 
•99859 
•99858 


•03704 
•03719 
•03735 
•03751 
•03766 


•64 
•68 
•62 
•61 
•60 


•86 
•87 
•88 
•89 
•90 


•99798 
•99797 
•99796 
•99794 
•99793 


•04486 
•04502 
•04518 
•04538 
•04549 


•14 
•18 
•12 
•11 
•10 


•99867 
•99856 
•99864 
•99853 
•99852 


•03782 
•03798 
•03813 
•03829 
•03845 


•69 
•68 
•67 
-66 
-66 


•91 
•92 
•98 
•94 
•96 


•99791 
•99790 
•99788 
•99787 
•99786 


•04566 
•04580 
•04596 
•04612 
•04627 


•09 
•08 
•07 
•06 
•06 


•99851 
•99850 
•99848 
•99847 
•99846 


•03860 
•03876 
•03892 
•03907 
•03923 


-64 
•68 
•62 
•61 
9760 


•96 
•97 
•98 
*99 
10800 


•99784 
•99783 
•99781 
•99780 
•99778 


•04643 
•04659 
•04674 
•04690 
•04706 


•04 
•08 
•02 
•01 
9700 


Distance. 


Difference 
in Height. 


Angle. 




Distance. 


Difference 
in Height. 


Angle. 



Bly. 
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Angle. 

10800 
•01 
•02 
•08 
•04 
•06 


Diatanoe. 


Difference 
In Height. 


8700 
8688 
•88 
•87 
•86 
•86 

•84 
•83 
•82 
•81 
•80 


Angle. 

108-60 
•61 
•62 
•63 
•64 
•66 

•66 
•67 
•68 
•68 
•60 

-61 
-62 
•68 
•64 
•66 


Distance. 

•99698 
•99696 
•99695 
•99693 
•99691 
•99689 


Differenoe 1 
in Height. 


1 


•99778 
•99777 
•99776 
•99774 
•99772 
•99771 


•04706 
•04721 
•04737 
•04752 
•04768 
•04784 


•05487 
•05602 
•05518 
•06534 
•05649 
•06565 


86-60 
•48 
•48 
•47 
•46 
•46 


•06 
•07 
•08 
•08 
•10 

•11 

•12 

•18 

•14 

•16 

•16 
•17 
•18 
•18 
•20 


•99769 
•99768 
•99766 
•99765 
•99763 


•04799 
•04816 
•04831 
•04846 
•04862 


•99688 
•99686 
•99684 
•99682 
•99681 


•05580 
•05696 
•06612 
•05627 
•05643 


•44 
•48 
•42 
•41 
•40 


•99762 
•99760 
•99769 
•99757 
•99755 


•04877 
•04893 
•04909 
•04924 
•04940 


•88 
•88 
•87 
•86 
•86 


•99679 
•99677 
•99675 
•99674 
•99672 


•05668 
•05674 
•05690 
•05705 
•05721 


•88 
•88 
•37 
'86 
•36 


•99754 
•99762 
•99751 
•99749 
•99748 


•04956 
•04971 
•04987 
•05003 
•05018 


•84 
•83 
•82 
•81 
•80 


•66 
•67 
•68 
•68 
•70 


•99670 
•99668 
•99666 
•99664 
•99663 


•05737 
•05752 
•06768 
•067»i 
•05799 


•34 
•38 
•82 
•81 
•80 


•21 
•22 
•28 
•24 
108*26 


•99746 
•99744 
•99743 
•99741 
•99740 

•99738 
•99737 
•99735 
•99733 
•99732 


•05034 
•06049 
•05065 
•06081 
•06096 

"65112" 
•05128 
•05143 
•05159 
•05174 


•78 
•78 
•77 
•76 
86^76 


•71 
•72 
•78 
•74 
103-76 

•76 
•77 
•78 
•78 
•80 


•99661 
•99659 
•99657 
•99656 
•99653 

•99652 
•99650 
•99648 
•99646 
•99644 

•99642 
•99640 
•99639 
•99637 
•99635 


•05815 
•05830 
•05846 
•05861 
•05877 


•28 
•28 
•27 
•26 
8626 


•26 
•27 
•28 
•28 
•80 


•74 
•73 
•72 
•71 
•70 


•05893 
•05908 
•06924 
•05939 
•06965 


•24 
•28 
•22 
•21 
•20 


•81 
•82 
•88 
•84 
•86 


•99730 
•99728 
•99727 
•99725 
•99723 


•05190 
•05206 
•05221 
•05237 
•05253 


•68 
•68 
•67 
•66 
•66 


•81 
•82 
•83 
•84 
•86 


•05971 
•05986 
•06002 
•06017 
•06033 


•18 
•18 
•17 
•16 
•16 


•37 
•88 
•88 
•40 


•99722 ' 

•99720 

•99718 

•99717 

•99715 


•05268 
•05284 
•05299 
•05315 
•05331 


•64 
•68 
•62 
•61 
•60 


•86 
•87 
•88 
•88 
•80 


•99633 
•99631 
•99629 
•99627 
•99625 


•06048 
•06064 
•06080 
•06095 
•06111 


•14 

•13 

•12 

•11 

•10 

•08 
•08 
•07 
•06 
•06 


•41 
•42 
•48 
'4A 
•46 


•99713 
•99712 
•99710 
•99708 
•99707 


•05346 
•05362 
•05377 
•06393 
•05409 


•68 
•68 
•67 
•66 
•66 


•81 
•82 
•83 
•84 
•86 


•99623 
•99621 
•99619 
•99618 
•99616 


•06126 
•06142 
•06158 
•06173 
•06189 


•46 
•47 
•48 
•48 
103*60 


•99705 
•99703 
•99702 
•99700 
•99698 


•05424 
•05440 
•05456 
•05471 
•05487 


•64 
•63 
•62 
•61 
86-60 


•86 
•87 
•88 
•88 
10400 


•99614 
•99612 
•99610 
•99608 
•99606 


•06204 
•06220 
•06236 
•06251 
•06267 


•04 
•08 
•02 
•01 
8600 




Distance. 


Difference 
in Height. 


Angle. 




Distance. 


Difference 
in Height. 


Angle. 
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Angle. 


Distance. 


DiiTerenre 
in Height. 




Angle. 


Distance. 


Difference 
m Height. 


95-50 
-49 
-48 
•47 
•46 
•45 


104*00 
•01 
•02 
•03 
•04 
•05 


•99606 
•99604 
•99602 
•99600 
•99598 
•99596 


•06267 
•06282 
•06298 
•06313 
. ^06329 
•06346 


96*00 
95*99 
*98 
•97 
•96 
•95 


104-50 
•51 
-52 
-53 
-54 
-55 


•99501 
•99499 
•99497 
•99495 
•99492 
•99490 


•07046 
•07061 
•07076 
•07092 
•07107 
•07123 


•06 
•07 
•08 
•09 
•10 


•99594 
•99592 
•99590 
•99588 
•99586 


•06360 
•06376 
•06391 
•06407 
•06423 


94 
•93 
92 
91 
•90 


•56 
-57 
-58 
•59 
•60 


•99488 
•99486 
•99483 
•99481 
•99479 


•07138 
•07164 
•07169 
•07185 
•07201 


•44 
•43 
•42 
•41 
•40 


•11 
•12 
•13 
•14 
•15 


•99584 
•99582 
•99580 
•99578 
•99576 


•06438 
•06454 
•06469 
•06486 
•06500 


89 

•88 

•87 

86 

85 


•61 
-62 
-63 
-64 
•65 


•99477 
•99474 
•99472 
•99470 
•99468 


•07216 
•07232 
•07247 
•07263 
•07278 


•39 
•38 
•37 
•36 
•35 


•16 
•17 
•18 
•19 
•20 


•99574 
•99572 
•99570 
•99668 
•99665 


•06616 
•06532 
•06547 
•06563 
•06578 


•84 
•83 
•82 
•81 
•80 


•67 
•68 
-69 
•70 


•99465 
•99463 
•99461 
•99458 
•99456 


•07294 
•07309 
•07326 
•07340 
•07356 


•34 
•33 
•32 
•31 
•30 


•21 
•22 
•23 
•24 
104*25 


•99663 
•99561 
•99559 
•99657 
•99556 


•06594 
•06609 
•06625 
•06641 
•06656 


•79 
•78 
•77 
•76 
95-75 


•71 
-72 
•73 
'74 
104-75 


•99464 
•99461 
•99449 
•99447 
•99444 


•07371 
•07387 
•07403 
•07418 
•07434 


•29 
•28 
•27 
•26 
95^25 


•26 
•27 
•28 
•29 
•30 


•99653 
•99561 
•99549 
•99547 
•99544 


•06672 
•06687 
•06703 
•06718 
•06734 


•74 

•73 

•72 

71 

70 


•76 
-77 
•78 
•79 
•80 

-81 
-82 
-83 
-84 
-85 


•99442 
•99440 
•99437 
•99436 
•99433 


•07449 
•07465 
•07480 
•07496 
•07611 


•24 
•23 
•22 
•21 
•20 


•31 
•32 
•33 
•34 
•35 


•99542 
•99540 
•99588 
•99636 
•99534 


•06760 
•06766 
•06781 
•06796 
•06812 


69 

68 

•67 

66 

•65 


•99430 
•99428 
•99426 
•99423 
•99421 


•07627 
•07542 
•07558 
•07673 
•07589 


•19 
•18 
•17 
•16 
•15 


•36 
•37 
•38 
•39 
•40 


•99532 
•99630 
•99627 
•99626 
•99623 


•06827 
•06843 
•06858 
•06874 
•06890 


•64 
•63 
•62 
•61 
•60 


86 
•87 
•88 
•89 
•90 


•99418 
•99416 
•99414 
•99-111 
•99409 


•07604 
•07620 
•07636 
•07661 
•07667 


•14 
•13 
•12 
•11 
•10 

•09 
•08 
•07 
•06 
•05 


•41 
•42 
•43 
•44 
•45 


•99521 
•99519 
•99617 
•99514 
•99612 


•06905 
•06921 
•06936 
•06962 
•06967 


•59 
•58 
•57 
•56 
55 


-91 
-92 
-93 
-94 
-95 


•99406 
•99404 
•99402 
•99399 
•99397 


•07682 
•07698 
•07713 
•07729 
•07744 


•46 
•47 
•48 
•49 
10450 


•99510 
•99608 
•99506 
•99503 
•99501 


•06983 
•06998 
•07014 
•07030 
•07046 


•54 
•53 
•52 
•51 
95-50 


-96 
-97 
•98 
•99 
10500 


•99394 
•99392 
•99389 
•99387 
•99384 


•07760 
•07775 
•07791 
•07806 
•07822 


•04 
'03 
•02 
•01 
95*00 




Distance. 


Difference 
in Height. 


Angle. 




Distance. 


Difference 
in Height. 


Angle. 
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Angle. 

* 


Distance. 


Difference 
In Height. 




Angle. 


Difltance. 


Difference 
In Height. 




10600 


'99884 


•07822 


9600 


105*50 


•99266 


•08597 


94-50 


•01 


•99382 


•07837 


9499 


•61 


•99268 


•08612 


•49 


•02 


•99380 


•07863 


•98 


•52 


•99260 


'08627 


•48 


•08 


•99877 


•07868 


•97 


•58 


•99247 


•08648 


•47 


•04 


•99875 


•07884 


•96 


•54 


•99246 


•08668 


•46 


•05 


•99372 


•07899 
•07916 


•96 


•66 


•99242 


•08674 


•45 


•oe 


•99370 


•94 


•56 


•99239 


•08689 


•44 


•07 


•99867 


•07930 


•98 


•67 


•99287 


•08706 


•48 


•08 


•99366 


•07946 


•92 


•58 


•99284 


•08720 


•42 


•09 


•99862 


•07961 


•91 


•59 


•99281 


•08786 


•41 


•10 


•99360 


•07977 
•07992 


•90 


•60 


•99228 


•08761 


•40 
•89 


•11 


•99367 


•89 


•61 


•99226 


•08767 


•12 


•99366 


•08008 


•88 


•62 


•99223 


•08782 


•88 


•18 


•99362 


•08023 


•87 


•68 


•99220 


•08798 


•87 


•14 


•99360 


•08039 


•86 


•64 


•99217 


•08818 


•86 


•16 
•16 


•99347 


•08064 
•08070 


•85 


•66 


•99214 
•99212 


•08829 


•85 


•99346 


•84 


•66 


•08844 


•84 


•17 


•99342 


•08085 


•88 


•67 


•99209 


•08859 


•88 


•18 


•99339 


•08101 


•82 


•68 


•99206 


•08876 


•82 


•19 


•99337 


•08116 


•81 


•69 


•99203 


•08890 


•81 


•20 
•21 


•99334 


•08132 
. -08147 


•80 


-70 


•99201 


•08906 


•80 


•99332 


•79 


•71 


•99198 


•08921 


•29 


•22 


•99329 


•08163 


•78 


•72 


•99195 


•08937 


•28 


•28 


•99327 


•08178 


•77 


•78 


•99192 


•08952 


•27 


•24 


•99324 


•08194 


•76 


•74 


•99189 


•08968 


•26 


106-26 


•99322 


•08209 


94-75 


10575 


•99187 


•08983 


94-25 


•26 


•99319 


•08225 


•74 


•76 


•99184 


•08999 


•24 


•27 


•99316 


•08240 


•78 


•77 


•99181 


•09014 


•28 


•28 


•99314 


•08256 


•72 


•78 


•99178 


•09029 


•22 


•29 


•99311 


•08271 


•71 


•79 


•99176 


•09046 


•21 


•80 


•99309 


•08287 


•70 


•80 


•99172 


•09060 


•20 


•81 


•99306 


•08302 


•69 


'81 


•99170 


•09076 


•19 


•82 


•99303 


•08318 


•68 


•82 


•99167 


•09091 


•18 


•88 


•99301 


•08333 


•67 


•88 


•99164 


•09107 


•17 


•84 


•99298 


•08349 


ee 


•84 


•99161 


•09122 


•16 


•85 


•99296 


•08364 


•66 


•86 


•99158 


•09138 


•15 
•14 


•86 


•99293 


•08380 


•64 


•86 


•99155 


•09153 


•87 


•99290 


•08395 


es 


•87 


•99152 


•09168 


•18 


•88 


•99288 


•08411 


•62 


•88 


•99149 


•09184 


•12 


89 


•99285 


•08426 


•61 


•89 


•99147 


•09199 


•11 


•40 


•99282 


•08442 
•08457 


•60 
•59 


•90 


•99144 
•99141 


•09216 
•09230 


•10 


•41 


•99280 


•91 


09 


•42 


•99277 


•08473 


•58 


•92 


•99138 


•09246 


•08 


•48 


•99274 


•08488 


•57 


•98 


•99135 


•09261 


•07 


•44 


•99272 


•08504 


•56 


•94 


•99132 


•09277 


•06 


•45 


•99269 


•08519 


•55 


•95 


•99129 
•99126 


•09292 


•05 


•46 


•99266 


•08535 


•54 


•96 


•09307 


•04 


•47 


•99264 


•08550 


•58 


•97 


•99123 


•09323 


•08 


•48 


•.99261 


•08566 


•52 


•98 


•99120 


•09338 


•02 


•49 


•99258 


•08581 


•51 


•99 


•99117 


•09364 


•01 


105^60 


•992.56 


•08597 


94-60 


10600 


•99114 


•09369 


9400 




Distaaoe. 


Difference 
in Height. 


Angle. 




Distance. 


Difference 
in Height. 


Angle. 
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106 jr. 



Angle. 


Distance. 


Difference 
in Height. 




Angle. 


Distance. 
•98961 


Difference 
in Height. 

•10139 


■ 


10600 


•99114 


•09369 


9400 


10650 


9350 


•01 


•99112 


•09386 


9399 


•51 


•98968 


•10166 


•49 


•02 


•99109 


•09400 


•98 


•52 


•98956 


•10170 


•48 


•03 


•99106 


•09416 


•97 


•53 


•98962 


•10186 


•47 


•04 


•99103 


•09431 


•96 


•54 


•98948 


•10201 


•46 


•05 
•06 


•99100 


•09446 
•09462 


•95 


•55 


•98946 


•10216 


•45 


•99097 


•94 


•56 


•98942 


•10232 


•44 


•07 


•99094 


•09477 


•98 


•57 


•98939 


•10247 


•48 


08 


•99091 


•(.9493 


•92 


•58 


•98936 


•10262 


•42 


•oe 


•99088 


•09608 


•91 


•59 


•98932 


•10278 


•41 


•10 
•11 


•99086 


•09623 


•90 
•89 


•60 


•98929 


•10293 


•40 


•99082 


•09639 


•61 


•98926 


•10309 


•89 


•12 


•99079 


•09664 


•88 


•62 


•98923 


•10324 


•88 


•18 


•99076 


•09670 


•87 


•63 


•98919 


•10339 


•87 


•14 


•99073 


•09686 


•86 


•64 


•98916 


•10366 


•36 


•15 


•99070 
•99067 


•09600 


•85 


•65 


•98913 
•98910 


•10370 


•35 
•34 


•16 


•09616 


•84 


•66 


•10386 


•17 


•99064 


•09631 


•83 


•67 


•89806 


•10401 


•33 


•18 


•99061 


•09647 


•82 


•68 


•98903 


•10416 


•32 


•19 


•99068 


•09662 


•81 


•69 


•98900 


•10431 


•31 


•20 
•21 


•99066 


•'09678 


•80 


•70 


•98897 
•98893 . 


•10447 


•30 
•29 


•99062 


•09693 


•79 


•71 


•10462 


•22 


•99049 


•09708 


•78 


•72 


•98890 


•10478 


•28 


•23 


•99046 


•09724 


•77 


•73 


•98887 


•10493 


•27 


•24 


•99042 


•09739 


•76 


•74 


•98883 


•10508 


•26 


106*25 


•99039 


•09755 


9375 


10675 
•76 


•98880 


•105'M 


93*25 

•24 


•26 


•99036 


•09770 


•74 


•98877 


•10539 


•27 


•99033 


•09786 


•73 


•77 


•98873 


•10664 


•23 


•28 


•99030 


•09801 


•72 


•78 


•98870 


•10570 


•22 


•29 


•99027 


•09816 


•71 


•79 


•98867 


•10586 


•21 


•30 


•99024 


•09832 


•70 


•80 
•81 


•98363 


•10600 
•10616 


•20 
•19 


•31 


•99021 


•09847 


•69 


•98860 


32 


•99018 


•09862 


•68 


•82 


•98867 


•10631 


•18 


•33 


•99016 


•09878 


•67 


•83 


•98863 


•10647 


•17 


'34 


•99012 


•09893 


60 


•84 


•98850 


•10662 


•16 


•35 


•99008 


•09909 


•65 


•85 


•98847 
•98843~ 


•10677 


•15 
•14 


•36 


•99006 


•09924 


•64 


•86 


•10693 


•37 


•99002 


•09939 


•«J 


•87 


•98840 


•10708 


•13 


•38 


•98999 


•09965 


•62 


•88 


•98837 


•10723 


•12 


•39 


•9S996 


•09970 


•61 


•89 


•98833 


•10739 


•11 


•40 


•98993 


•09986 


•60 


•90 


•98830 


•10764 


•10 


•41 


•98990 


•10001 


•59 


•91 


•98827 


•10769 


•09 


•42 


•98987 


•10016 


•58 


•92 


•98823 


•10786 


•08 


•48 


•98983 


•10032 


•57 


•93 


•98820 


•10800 


•07 


•44 


•9dS>80 


•10047 


•56 


•94 


•98816 


•10816 


•06 


•45 


•98977 


•10063 


•55 


•95 


•98813 


•10831 


05 


•46 


•98974 


•10078 


•54 


•96 


•98810 


•10846 


•04 


•47 


•98971 


•10098 


•53 


•97 


•98806 


•10861 


•03 


•48 


•98968 


•10109 


•52 


•98 


•98803 


•10877 


•02 


•49 


•98964 


•10124 


•51 


•99 


•98799 


•10892 


•01 


10650 


•98961 


•10139 


9350 


10700 


•98796 


•10907 


98^00 




Distance. 


Difference 
in Height. 


Angle. 


iDistance. 


Difference 
in Height. 


Angle. 



93 r/. 



90 



APPENDIX III. 



107 y. 



Angle. 


DlBtADCe.' 

•98796 


Difference 
in Height. 

•10907 




Angle. 
167-50 


Distance. 


Difference 
in Ueiglit. 




10700 


9800 


•98619 


•11672 


92-50 


•01 


•98792 


•10923 


92-99 


-51 


•98615 


•11688 


•49 


•02 


•98789 


•10938 


-98 


•52 


•98611 


•11703 


•48 


•08 


•98786 


•10963 


•97 


•58 


•98608 


•11718 


•47 


04 


•98782 


•10969 


-96 


•54 


•98604 


•11733 


•46 


•05 


•98779 


•10994 


•95 


•55 


•98600 
•98596 


•11749 


•45 


•oe 


•98775 


•10999 


-94 


•56 


•11764 


•44 


•07 


•98772 


•11015 


-98 


•57 


•98593 


•11779 


•48 


•08 


•98768 


•11030 


-92 


•58 


•98589 


•11795 


•42 


•09 


•98765 


•11045 


•91 


•59 


•98685 


•11810 


•41 


•10 


•98761 


•11060 


•90 
•89 


•60 
•61 


•98582 


•11825 
•11840 


•40 


•11 


•98758 


•11076 


•98578 


•89 


•12 


•98754 


•11091 


•88 


•62 


•98674 


•11856 


•88 


•18 


•98751 


•11106 


•87 


•68 


•98670 


•11871 


•87 


•14 


•98747 


•11122 


•86 


•64 


•98567 


•11886 


•86 


•15 


•98744 
•98740 


•11137 
•11162 


•85 


•65 


•98663 
•98569 


•11901 


•85 


•le 


-84 


ee 


•11917 


•84 


•17 


•98737 


•11168 


-88 


•67 


•98666 


•11932 


•88 


•18 


•98733 


•11183 


-82 


•68 


•98562 


•11947 


•82 


•19 


•98730 


•11198 


-81 


•69 


•98548 


•11962 


•81 


•20 


•98726 


•11214 


•80 


•70 


•98544 


•11978 


•80 


•21 


•98723 


•11229 


•79 


-71 


•98540 


•11993 


•29 


•22 


•98719 


•11244 


•78 


-72 


•98637 


•12008 


•28 


•28 


•98716 


•11269 


•77 


•78 


•98633 


•12023 


•27 


•24 


•98712 


•11275 


•76 


•74 


•98529 


•12039 


•26 


107-25 


•98709 


•11290 


9275 

•74 


107-75 


•98525 


•12054 


92*25 


•26 


•98705 


•11305 


•76 


•98622 


•12069 


-24 


•27 


•98702 


•11321 


•78 


•77 


•98618 


•12084 


•28 


•28 


•98698 


•11336 


•72 


•78 


•98614 


•12100 


•22 


•29 


•98695 


•11351 


•71 


•79 


•98510 


•12115 


•21 


•80 


•98691 


•11367 


•70 
•69 


•80 


•98506 


•12130 


•20 


•81 


•98687 


•11382 


•81 


•98503 


•12145 


•19 


•82 


•98684 


•11397 


•68 


•82 


•98499 


•12161 


•18 


•88 


•98680 


•11413 


•67 


•88 


•98495 


•12176 


•17 


•84 


•98677 


•11428 


•66 


-84 


•98491 


•12191 


•16 


•85 


•98673 
•98669 


•11443 


-65 
-64 


•85 


•98487 
•98483 


•12206 


•15 


'86 


•11458 


'86 


•12221 


•14 


•87 


•986H6 


•11474 


-68 


-87 


•98480 


•12237 


•18 


•88 


•98662 


•11489 


-62 


-88 


•98476 


•12252 


•12 


•89 


•98659 


•11504 


-61 


-89 


•98472 


•12267 


•11 


•40 
•41 


•98655 


•11520 


•60 
•59 


•90 


•98468 


•12282 


-10 


•98651 


•11535 


•91 


•98464 


•12298 


-09 


•42 


•98648 


•11650 


•58 


-92 


•98460 


•12313 


•08 


•48 


•98644 


•11565 


•57 


-98 


•98456 


•12328 


•07 


•44 


•98640 


•11581 


•56 


-94 


•98463 


•12343 


•06 


•45 


•98637 


•11596 
. ^11611 


•55 


•95 


•98449 


•12368 


•05 


•46 


•98633 


•54 


•96 


•98446 


•12374 


•04 


•47 


•98630 


•11627 


•58 


•97 


•98441 


•12389 


•08 


•48 


•98626 


•11642 


•52 


•98 


•98437 


•12404 


•02 


•49 


•98622 


•11657 


•51 


•99 


•98433 


•12419 


•01 


107-50 


•98619 


•11672 


92-50 

Angle. 


108-00 


•98429 


•12435 


9200 




Distance. 


Difference 
in Heiglit. 


Distance. 


Difference 
in Height. 


Angle. 
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Angle. 


Distance. 


Difference 
in Heiglit. 




Angle. 


Distance. 

•98228 
•98224 
•98220 
•98215 
•98211 
•98207 


Difference 
in Heigiit. 




108*00 
•01 
•02 
•08 
•04 
•06 


•98429 
•98426 
•98421 
•98418 
•98414 
•98410 


•12435 
•12450 
•12465 
•12480 
•12495 
•12611 


82*00 
81*88 
-88 
'87 
*86 
'86 


108*60 
61 
-62 
-63 
-64 
-66 


•13194 
•13209 
•13224 
•13239 
•13254 
•13269 


81-50 
•48 
•48 
•47 
•46 
•45 


•06 
•07 

•08 
•08 
•10 


•98406 
•98402 
•98398 
•98394 
•98390 


•12626 
•12541 
•12556 
•12571 
•12587 


'84 
•83 
•82 
•81 
•80 


•66 
-67 
-68 
-68 
-60 


-.98203 
•98199 
•98195 
•98190 
•98186 


•13285 
•13300 
•13315 
•13330 
•13345 


•44 

•48 

•42 

•41 

•40 


•11 
•12 
•18 
•14 
•16 


•98386 
•98382 
•98378 
•98374 
•98370 


•12602 
•12617 
•12632 
•12647 
•12663 


88 
*88 
•87 
•86 
•86 


-61 
62 
-68 1 
•64 
-66 


•98182 
•98178 
•98174 
•98169 
•98165 

•98161 
•98157 
•98153 
•98148 
•98144 

•98140 
•98136 
•98131 
•98127 
•98123 


•13360 
•13375 
•13391 
•13406 
•13421 


•88 
•88 
•87 
'86 
•86 


•16 
•17 
•18 
•18 
•20 


•98366 
•98362 
•98368 
•98364 
•98350 


•12678 
•12693 
•12708 
•12723 
•12739 


•84 
•88 
•82 
•81 
80 


66 
-67 
-68 
-68 
•70 


•13436 
•13451 
•13466 
•13481 
•13496 


•34 
•88 
•82 
•31 
•30 


•21 
•22 
•28 
*24 
108*26 


•98346 
•98342 
•98338 
•98334 
•98330 


•12764 
•12769 
•12784 
•12799 
•12815 


78 

78 

•77 

•76 

81*76 


71 

-72 

-73 

-74 

108*75 

-76 
-77 
•78 
•78 
•80 


•13512 
•13527 
•13542 
•13557 
•13572 


28 

•28 

•27 

•26 

81*26 


•26 
•27 
•28 
•28 
•80 


•98326 
•98322 
•98318 
•98314 
•98310 

•98306 
•98302 
•98298 
•98294 
•98290 


•12830 
•12845 
•12860 
•12875 
•12890 

•12906 
•12921 
•12936 
•12951 
•12966 

•12981 
•12997 
•13012 
•13027 
•13042 


•74 
•78 
•72 
•71 
•70 


•98119 
•98114 
•98110 
•98106 
•98101 


•13587 
•13602 
•13617 
•13633 
•13648 


•24 
•28 
•22 

•21 
•20 


•81 
•82 
•88 
•84 
•86 


-68 
-68 
•67 
66 
•66 


-81 
•82 
88 
*84 
•86 


•98097 
•98093 
•98089 
•98084 
•98080 


•13663 
•13678 
•13693 
•13708 
•13723 


18 
•18 
•17 
•16 
•16 


•86 
•87 
•88 
•88 
•40 


•98285 
•98281 
•98277 
•98273 
•98269 


64 
-68 
-62 
-61 
-60 


•86 
*87 
88 
-88 
-80 


•98076 
•98071 
•98067 
•98063 
•98058 


•18738 
•13763 
•13768 
•13784 
•13799 


•14 

•18 

•12 

•11 

•10 


•41 
•42 
•48 
•44 
•46 


•98265 
•98261 
•98257 
•98263 
•98249 


•13057 
•13072 
•13088 
•13103 
•13118 


'68 
-68 
-67 
-66 
-66 


•81 
•82 
•83 
•84 
•86 


•98054 
•98050 
•98046 
•98041 
•98037 


•13814 
•13829 
•13844 
•13859 
•13874 


•08 
•08 
•07 
•06 
•06 


•46 
•47 
•48 
'48 
108*60 


•98244 
•98240 
•98236 
•98232 
•98228 


•13133 
•13148 
•13163 
•13179 
•13194 


-64 
•68 
-62 
-61 
81*60 


•86 
•87 
•88 
•88 
10800 


•98032 
•98028 
•98024 
•98019 
•98015 


•13889 
•13904 
•13919 
•18936 
•13960 


•04 
•03 
•02 
•01 
8100 




Distance. 


Difference 
in Height. 


Angle. 




Distance. 


Difference 
in Height. 


Angle. 



91^7. 
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109(7. 








Angte. 

10900 
•01 
•02 
•08 
•04 
•05 


PUunce. 

•98015 
•98010 
•98006 
•98002 
•97997 
•97998 

•97988 
•97984 
•97980 
•97976 
•97971 


Difference 
in Height. 




Angle. 


DUtAnoe. 


Difference 
in Height. 




•13950 
•13965 
•13980 
•18995 
•14010 
•14025 


9100 
90-99 
•98 
•97 
•96 
•95 


10950 
•51 
•52 
•58 
•54 
•55 


•97790 
•97786 
•97780 
•97776 
•97771 
•97767 

•97762 
•97757 
•97763 
•97748 
•97743 

•97739 
•97734 
•97729 
•97725 
•97720 


•14702 
•14717 
•14732 
•14747 
•14762 
•14777 


90^50 
•49 
•48 
•47 
•46 
•45 


•06 
•07 
•08 
•09 
•10 

•11 
•12 
•18 
•14 
•15 


•14040 
•14055 
•14070 
•14085 
•14100 


•94 
•98 
•92 
•91 
•90 


•56 
•57 
•58 
•59 
•60 


•14792 
•14807 
•14822 
•14837 
•14862 


•44 
•48 
•42 
•41 
•40 


•97966 
•97962 
•97967 
•97958 
•97948 


•14115 
•14130 
•14146 
•14161 
•14176 


•89 
•88 
•87 
•86 
•85 

•84 
•88 
•82 
•81 
•80 

•79 
•78 
•77 
•76 
9075 


•61 
•62 
•68 
•64 
•65 


•14867 
•14882 
•14897 
•14912 
•14927 


•89 
•88 
•87 
•86 
•85 


•16 
•17 
•18 
•19 
•20 

•21 
•22 
•28 
•24 
109-25 


•97944 
•97940 
•97935 
•97931 
•97926 


•I41!>1 
•142(Mi 
•14221 
•14236 
•14251 


•66 
•67 
•68 
•69 
•70 


•97715 
•97710 
•97706 
•97701 
•97696 


•14942 
•14957 
•14972 
•14987 
•16002 


•84 
•88 
•82 
•81 
•80 


•97922 
•97917 
•97918 
•97908 
•97904 


•14266 
•14281 
•14296 
•14311 
•14326 


•71 
•72 
•78 
•74 
10975 


•97692 
•97687 
•97682 
•97677 
•97673 


•16017 
•16032 
•16047 
•15062 
•15077 


-29 
•28 
•27 
•26 
90-25 


•26 
•27 
•28 
•29 
•80 


•97899 
•97895 
•97890 
•97886 
•97881 


•14341 
•14356 
•14371 
•14387 
•14402 


•74 
•78 
•72 
•71 
•70 


•76 
•77 
•78 
•79 
•80 


•97668 
•97663 
•97659 
•97654 
•97649 


•15092 
•15107 
•16122 
•15137 
•16162 


•24 
•28 
•22 
•21 
•20 


•81 
•82 
•88 
•84 
•85 


•97877 
•97872 
•97868 
•97863 
•97858 


•14417 
•14432 
•14447 
•14462 
•14477 


•69 
•68 
•67 
•66 
•65 


•81 
•82 
•88 
•84 
•85 


•97644 
•97640 
•97635 
•97630 
•97625 


•16167 
•15182 
•16197 
•16212 
•16227 


•19 
•18 
•17 
•16 
•15 


•86 
•87 
•88 
•89 
•40 


•97854 
•97849 
•97845 
•97840 
•97836 


•14492 
•14507 
•14522 
•14537 
•14552 


•64 
•68 
•62 
•61 
•60 


•86 
•87 
•88 
•89 
•90 


•97620 
•97616 
•97611 
•97606 
•97601 


•16242 
•16267 
•16272 
•16286 
•15301 


•14 
•18 
•12 
•11 
•10 


•41 
•42 
•48 
•44 
•45 


•97831 
•97826 
•97822 
•97817 
•97813 


•14567 
•14582 
•14697 
•14612 
•14627 


•59 
•58 
•57 
•56 
•55 


•91 
•92 
•98 
•94 
•95 


•97596 
•97592 
•97587 
•97582 
•97577 


•15316 
•16331 
•16346 
•16361 
•15376 


•09 
•08 
•07 
•06 
•05 


•46 
•47 
•48 
•49 
10950 


•97808 
•97804 
•97799 
•97794 
•97790 


•14642 
•14657 
•14672 
•14687 
•14702 


•54 
•58 
•52 
•51 
9050 


•96 
•97 
•98 
*99 

11000 


•97572 
•97567 
•97663 
•97668 
•97658 


•16391 
•15406 
•16421 
•15436 
•16451 


•04 
•08 
•02 
•01 
9000 




Distance. 


Difference 
in Height. 


Angle. 




Distance. 


Difference 
in Height. 


Angle. 
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APPENDIX III. 



98 



110.7. 



Angle. 


Distance. 


Difference 
in Height. 




Angle. 


Distance. 


DifTerenoe 
in Height. 




UO'OO 

•01 

02 

08 

•04 

05 


•97563 
•97548 
•97543 
•97538 
•97533 
•97529 


•15451 
•15466 
•15481 
•15496 
•15511 
•15526 


90^00 
8999 
'98 
•97 
'96 
•95 


iro-50 

'51 
'52 
'58 
'54 
'56 


•97304 
•97299 
•97294 
•97289 
•97284 
•97279 


•16196 
•16211 
•16226 
•16241 
•16255 
•16270 


89*50 
•49 
-48 
-47 
-46 
•45 


'06 
07 
•08 
09 
•10 


•97524 
•97519 
•97514 
•97509 
•97504 


•15640 
•15556 
•15570 
•15685 
•15600 


-94 
-98 
-92 
-91 
-90 


•56 
•57 
•58 
•59 
•60 


•97274 
•97269 
•97264 
•97258 
•97253 


•16285 
•16300 
•16316 
•16330 
•16344 


'44 
-48 
•42 

•41 
'40 


•11 
•12 
•18 
•14 
•15 


•97499 
•97494 
•97489 
•97484 
•97480 


•15615 
•15630 
•15645 
•15660 
•15676 


•89 
•88 
•87 
•86 
•85 


•61 
•62 
•68 
•64 
•65 


•97248 
•97243 
•97238 
•97233 
•97228 


•16359 
•16374 
•16389 
•16404 
•16419 


'89 
-88 
-87 
-86 
-85 


•16 
•17 
•18 
•19 
•20 


•97475 
•97470 
•97465 
•97460 
•97456 


•15690 
•15706 
•15720 
•15734 
•15749 


•84 
•88 
•82 
•81 
•80 


•67 
•68 
•69 
•70 


•97222 
•97217 
•97212 
•97207 
•97202 


•16433 
•16448 
•16463 
•16478 
•16493 


'84 
'88 
'82 
'81 
'80 


•21 
•22 
•28 
•24 
11025 


•97450 
•97445 
•97440 
•97435 
•97430 


•15764 
•15779 
•15794 
•15809 
•15824 


'79 
•78 
•77 
•76 
8975 


•71 
•72 
•78 
•74 
110-75 


•97196 
•97191 
•97186 
•97181 
•97176 


•16508 
•16522 
•16537 
•16562 
•16567 


-29 
-28 
-27 
-26 
89-25 


•26 
•27 
•28 
•29 
•80 


•97425 
•97420 
•97415 
•97410 
•97406 


•15839 
•15854 
•15869 
•15883 
•16898 


•74 
'78 
'72 
'71 
'70 


•76 
•77 
•78 
•79 
•80 


•97171 
•97165 
•97160 
•97155 
•97150 


•16582 
•16597 
•16611 
•16626 
•16641 


-24 
-28 
-22 
-21 
•20 


•81 
•82 
•88 
•84 
•85 


•97400 
•97396 
•97390 
•97385 
•97380 


•15913 
•15928 
•15943 
•15958 
•15973 


•tt9 
'68 
'67 
'66 
'65 


•81 
•82 
•88 
•84 
•85 


•97144 
•97139 
•97134 
•97129 
•97123 


•16666 
•16671 
•16685 
•16700 
•16715 


19 
'18 
17 
16 
15 


•»« 
•87 
'88 
'89 
'40 


•97375 
•97370 
•97365 
•97360 
•97356 


•15988 
•16003 
•16017 
•16032 
•16047 


'64 
•68 
•62 
•61 
•60 


•86 
•87 
•88 
'89 
•90 


•97118 
•97113 
•97108 
•97102 
•97097 


•16730 
•16745 
•16759 
•16774 
•16789 


•14 
•18 
•12 
•11 
10 


'41 
•42 
•48 
•44 
•45 


•97350 
•97346 
•97340 
•97336 
•97330 


•16062 
•16077 
•16092 
•16107 
•16122 


'59 
'58 
'57 
'56 
'55 


'91 
'92 
'98 
'94 
•95 


•97092 
•97086 
•97081 
•97076 
•97071 


•16804 
•16819 
•16833 
•16848 
•16863 


09 
•08 
•07 
•06 
•05 


•46 
•47 
•48 
•49 
11050 


•97326 
•97320 
•97316 
•97309 
•97304 


•16136 
•16151 
•16166 
•16181 
•16196 


'54 
'58 
'52 
'51 
89*50 


•96 
•97 
•98 
'99 
111*00 


•97066 
•97060 
•97055 
•97049 
•97044 


•16878 
•16893 
•16907 
•16922 
•16937 


•04 
•08 
•02 
•01 
8900 




Disunce. 


Difference 
in Height. 


Angle. 




Distance. 


Difference 
ill Height. 


Angle. 
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Ulg. 



1 

Angle. I 

1 

11100 ' 


Distance. 
•1)7044 


Difference 
in Height 




Angle. 


DisUnce. 


Difference 
in Height. 




•16937 


8900 


11160 


•96772 


•17674 


88-60 


•01. 


•97039 


•16952 


8899 


•61 


•96767 


•17688 


•49 


•02 


•97033 


•16966 


•98 


•62 


•96761 


•17703 


•48 


•08 


•97028 


•16981 


•97 


•68 


•96756 


•17718 


•47 


•04 


•97028 


•16996 


•96 


•64 


•96750 


•17783 


•46 


•06 

06; 


•97017 
•97012 


•17011 
•17026 


•96 


•66 


•96744 
•96739 


•17747 


•46 


•94 


•66 


•17762 


•44 


•07: 


•97007 


•17040 


•98 


•67 


•96783 


•17777 


•43 


•08 


•97001 


•17055 


•92 


•68 


•96728 


•17791 


•42 


•oe 


•96996 


•17070 


•91 


•69 


•96722 


•17806 


•41 


•10 
•11 


•96991 


•17085 
•17099 


•90 
•89 


•60 


•96716 


•17821 


•40 


•96985 


•61 


•96711 


•17835 


•89 


•12 


•96980 


•17114 


•88 


•62 


•96705 


•17850 


•38 


•18 


•96975 


•171*29 


•87 


•68 


-96700 


•17865 


•87 


•14 


•96969 


•17144 


•86 


•64 


•96694 


•17879 


•86 


•16 


•96964 
•96958 


•17158 


•86 


•66 


•96689 


•17894 


•35 


•16 


•17173 


-84 


-ee 


•96683 


•17909 


-34 


•17 


•96953 


•17188 


•83 


•67 


•96677 


•17923 


•33 


•18 


•96948 


•17203 


•82 


•68 


•96672 


•17938 


•32 


•19 


•96942 


•17217 


•81 


•69 


•96666 


•17953 


•81 


•20 


•96937 


•17232 


•80 


•70 


•96660 


•17967 


•30 


•21 


•96931 


•17247 


•79 


•71 


•96655 


•17982 


•29 


•22 


•96926 


•172H2 


•78 


•72 


•96649 


•17997 


•28 , 


•28 


•96920 


•17276 


•77 


•78 


•96643 


•18011 


•27 ' 


•24 


•96915 


•17291 


•76 


•74 


•96638 


•18026 


•26 


111-25 


•96910 


•17306 


88-75 


11176 


•96632 


•18041 


88-25 


*28 


•96904 


•17321 


•74 


•76 


•96626 


•18055 


•24 


•27 


•96899 


•17335 


•73 


'T7 


•96621 


•18070 


•23 


•28 


•96893 


•17350 


•72 


•78 


•96615 


•18086 


•22 ! 


•29 


•96888 


•17365 


•71 


•79 


•96609 


•18099 


•21 i 


•30 


•96882 


•17380 


•70 


•80 


•96604 


•18114 


•20 


•31 


•96877 


•17394 


•69 


•81 


•96598 


•18128 


•19 


•32 


•96871 


•17409 


•68 


. ^82 


•96592 


•18143 


•18 


•88 


•96866 


•17424 


•67 


•83 


•96587 


•18168 


•17 


•34 


•96860 


•17438 


-ee 


•84 


•96581 


•18172 


•16 


•35 


•96855 


•17453 


•65 
•64 


•86 


•96576 


•18187 


•15 


•36 


•96850 


•17468 


•86 


•96569 


•18202 


•14 


•37 


•96844 


•17483 


•63 


•87 


•96564 


•18216 


•13 


•38 


•96839 


•17497 


•62 


•88 


•96558 


•18231 


•12 


•39 


•96833 


•17512 


•61 


•89 


•96553 


•18246 


•11 


•40 
•41 


•96828 


•17527 


•60 


•90 


•96546 


•18260 


•10 


•96822 


•17541 


•59 


•91 


•96541 


•18276 


•09 


•42 


•96817 


•17556 


•58 


•92 


•96535 


•18289 


•08 


•43 


•96811 


•17571 


•57 


•93 


•96529 


•18304 


•07 


•44 


•96805 


•17586 


•56 


•94 


•96523 


•18319 


•06 


•45 
•46 


•96800 


•17600 


•55 


•95 


•96518 


•18333 


•05 
•04 


•96794 


•17615 


•54 


•96 


•96512 


•18348 


•47 


•96789 


•17630 


•53 


•97 


•96506 


•18362 


•03 


•48 


•96783 


•17644 


•52 


•98 


•96500 


•18377 


•02 


•49 


•96778 


•17659 


•51 


•99 


•96495 


•18392 


•01 


111-50 


•96772 


•17674 


88-50 


112-00 


•96489 


•18406 


88-00 




Distance. 


Difference 
in Height. 

1 


Angle. 




Distance. 


Difference 
in Height. 


Angle. 
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112 flr. 



Angle. 


Distance. 


Dirference 
In Height. 




Angle. 


Distance. 


Difference 
in Height. 




11200 
•01 
•02 
•08 
•04 
•05 


•96489 
•9fi48a 
•96477 
•96471 
•96466 
•96460 


•18406 
•18421 
•18435 
•18450 
•18465 
•18479 


88*00 
87-99 
-98 
•97 
•96 
•95 


112-50 
•51 
•52 
•58 
•54 
•55 


•96194 
•96188 
•96182 
•96176 
•96170 
•96164 


•19134 
•19149 
•19163 
•19178 
•19192 
•19207 


87-50 
•49 
•48 
•47 
•46 
•45 


•06 
•07 
•08 
•09 
•10 


•96454 
•96448 
•96442 
•96437 
•96431 


•18494 
•18508 
•18523 
•18538 
•18562 


•94 
•98 
•92 
•91 
•90 


•56 
•57 
•58 
•59 
•60 


•96158 
•96152 
•96146 
•96140 
•96134 


•19221 
•19236 
•19250 
•19265 
•19279 


•44 
•48 
•42 
•41 
•40 


•n 

•12 
•18 
•14 
•15 


•96425 
•96419 
•96413 
•96407 
•96392 


•18567 
•18581 
•18596 
•18611 
•18625 


•89 
•88 
•87 
•86 
•85 


•61 
•62 
•68 
•64 
•65 


•96128 
•96122 
•96116 
•96109 
•96103 


•19294 
•19308 
•19323 
•19337 
•19352 


•89 
•88 
•87 
•86 
•85 


•16 
•17 
•18 
•19 
•20 


•96396 
•96390 
•96384 
•96378 
•96372 


•18640 
•18654 
•18669 
•18683 
•18698 


•84 
•88 
•82 
•81 
•80 


ee 

•67 
•68 
•69 
•70 


•96097 
•96091 
•96085 
•96079 
•96073 


•19366 
•19381 
•19395 
•19410 
•19424 


•84 
88 
•82 
•81 
•80 


•21 
•22 
•28 

•24 
112-25 

•26 
•27 
•28 
•29 
•80 


•96366 
•96360 
•96355 
•96349 
•96343 


•18713 
•18727 
•18742 
•18756 
•18771 


•79 
•78 
•77 
•76 
87-75 


•71 
•72 
•78 
•74 
112-75 


•96067 
•96061 
•96055 
•96048 
•96042 


•19439 
•19463 
•19467 
•19482 
•19496 


•29 
•28 
•27 
•26 
87-25 

-24 
•28 
•22 
•21 
•20 


•96337 
•96331 
•96325 
•96319 
•96313 


•18785 
•18800 
•18814 
•18829 
•18844 


•74 
•78 
•72 
•71 
•70 


•76 
•77 
•78 
•79 
•80 


•96036 
•96030 
•96024 
•96018 
•96012 


•19511 
•19525 
•19540 
•19554 
•19569 


•81 
•82 
•88 
•84 
•85 


•96307 
•96301 
•96295 
•96290 
•96284 


•18858 
•18873 
•18887 
•18902 
•18916 


•69 
•68 
•67 
•66 
•65 


•81 
•82 
•88 
•84 
•85 


•96005 
•95999 
•95993 
•95987 
•95981 


•19583 
•19598 
•19612 
•19627 
•19641 


•19 
•18 
•17 
•16 
•15 


•86 
•87 
•88 
•89 
•40 


•96278 
•96272 
•96266 
•96260 
•96254 


•18931 
•18945 
•18960 
•18975 
•18989 


•64 
•68 
•62 
•61 
•60 


•86 
•87 
•88 
•89 
•90 


•95975 
•95969 
•95962 
•95956 
•95950 


•19655 
•19670 
•19684 
•19699 
•19713 


-14 
•18 
•12 
•11 
•10 

•09 
•08 
•07 
•06 
•05 


•41 
•42 
•48 
•44 
•45 


•96248 
•96242 
•96236 
•96230 
•96224 


•19004 
•19018 
•19033 
•19047 
•19062 


•59 
•58 
•57 
•56 
•55 


•91 
•92 
•98 
•94 
•95 


•95944 
•96938 
•96931 
•96925 
•95919 


•19728 
•19742 
•19756 
•19771 
'19785 


•46 
•47 
•48 
•49 
U2-50 


•96218 
•96212 
•96206 
•96200 
•96194 


•19076 
•19091 
•19105 
•19120 
•19134 


•54 
•58 
•52 
•51 
87-50 


•96 
•97 
•98 
*99 

118-00 


•95913 
•95906 
•95900 
•95894 
•95888 


•19800 
•19814 
•19829 
•19843 
•19857 


-04 
•08 
•02 
•01 
8700 




Distance. 


Difference 
in Height. 


Angle. 




Distance. 


Difference 
in Height. 


Angle. 



Slg. 
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Angle. 


Dtotance. 


DifFereuce 
In Height. 

'"•19857 
•19872 
•19886 
•19901 
•19916 
•19930 


1 

1 


Angle. 

113-50 
•51 
•52 
•53 
-54 
-55 


Distance. 


Difference 
in Height. 


1 


11300 
•01 
•02 
•03 
•04 
•05 


•95888 
•9.')882 
•96876 
•96869 
•96863 
•96857 

•96850 
•96844 
•96838 
•96831 
•96826 


8700 
8699 
•98 
•97 
•96 
•95 


•96670 
•96664 
•96667 
•96561 
•96644 
•96638 


•20676 
•20690 
•20604 
•20619 
•20633 
•20647 


86*50 
•49 
•48 
•47 
•46 
•45 


•06 
•07 
•08 
•09 
•10 


•19944 
•19968 
•19973 
•19987 
•20002 

•20016 
•20030 
•20046 
•20059 
•20073 


•94 
•93 
•92 
•91 
•90 


•56 
•57 
•58 
.59 
•60 


•96531 
•96626 
•96618 
•95612 
•96506 

•95499 
•96492 
•96486 
•96479 
•96473 


•20662 
•20676 
•20690 
•20706 
•20719 


•44 
•43 
•42 
•41 
•40 


•11 
•12 
•13 
•14 
•15 


•95819 
•95813 
•96806 
•95800 
•95794 


•89 
•88 
-87 
•86 
•85 


•61 
•62 
•63 
•64 
•65 


•20733 
•20747 
•20762 
•20776 
•20790 


•39 
•38 
•37 
•36 
•35 

•34 
•33 
•32 
•31 
•30 


•16 
•17 
•18 
•19 
•20 


•96787 
•96781 
•95776 
•96768 
•96762 


•20088 
•20102 
•20117 
•20131 
•20146 

•20160 
•20174 
•20188 
•20203 
•20217 


•84 
•83 
•82 
•81 
•80 


•66 
•67 
•68 
•69 
•70 


•96466 
•96460 
•95453 
•96447 
•95440 


•20805 
•20819 
•20833 
•20847 
•20862 


•21 
•22 
•23 
•24 
11325 


•96766 
•95749 
•95743 
•95737 
•96730 


•79 
•78 
•77 
•76 
8675 


•71 
•72 
•73 
•74 
11375 


•95433 
•95427 
•96420 
•95414 
•95407 


•20876 
•20890 
•20904 
•20919 
•20933 


•29 
•28 
•27 
•26 
86-25 


26 
•27 
•28 
•29 
•30 


•95724 
•96718 
•95711 
•96705 
•95699 


•20232 
•20246 
•20260 
•20275 
•20289 


•74 
•73 
•72 
•71 
•70 


•76 
•77 
•78 
•79 
•80 


•95401 
•95394 
•95387 
•95381 
•95374 


•20947 
•20962 
•20976 
•20990 
•21004 


•24 
•23 
-22 
-21 
-20 


•31 
•32 
•33 
•34 
•35 


•96692 
•96686 
•95680 
•95673 
•96667 


•20303 
•20318 
•20332 
•20346 
•20361 


•69 
•68 
•67 

ee 

•65 


•81 
•82 
•83 
•84 
•85 


•95368 
•95861 
•96354 
•96348 
•96341 


•21019 
•21033 
•21047 
•21061 
•21076 


•19 
•18 
•17 
•16 
•15 


•36 
•37 
•38 
•39 
•40 


•95660 
•95664 
•95647 
•95641 
•95635 


•20376 
•20890 
•20404 
•20418 
•20433 


•64 
•63 
•62 
•61 
•60 


•86 
•87 
•88 
•89 
•90 


•95336 
•96328 
•96321 
•96315 
•95308 

•95301 
•95296 
•95288 
•96281 
•95275 


•21090 
•21104 
•21118 
•21133 
•21147 


•14 
•13 
•12 
•11 
•10 


•41 
•42 
•43 
•44 
•45 


•95628 
•96622 
•95615 
•95609 
•95603 


•20447 
•20461 
•20476 
•20490 
•20504 


•59 
•58 
•57 
•56 
•55 


•91 
•92 
•93 
•94 
•95 


•21161 
•21175 
•21190 
•21204 
•21218 


•09 
•08 
•07 
•06 
•05 


•46 
•47 
•48 
•49 
113-50 


•95596 
•95690 
•95583 
•95677 
•96570 


•20518 
•20633 
•20547 
•20561 
•20676 


•54 
•53 
•52 
•51 
86-50 


•96 
•97 
•98 
•99 
11400 


•95268 
•95261 
•95255 
•96248 
•96241 


•21232 
•21246 
•21261 
•21275 
•21289 


•04 
•03 
•02 
•01 
8600 


.. . 


Distance. 


DifFerence 
in Height. 


Angle. 




Distance. 


Difference 
in Height. 


Angle. 
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114 <7. 



Angle. 


Distance. 


Difference 
in Height. 




Angle. 

114-50 
•51 
•52 
•53 
•54 
•55 


Distance. 


Difference 
in Height. , 


11400 
•01 
•02 
•03 
•04 
•05 


•95241 
•95236 
•95228 
•96221 
•95216 
•96208 


•21289 
•21303 
•21317 
•21332 
•21346 
•21360 


8600 
85*99 
•98 
•97 
•96 
•95 


•94901 
•94896 
•94888 
•94881 
•94874 
•94867 


•21997 
•22011 
•22026 
•22039 
•22053 
•22068 


85-50 
•49 
•48 
•47 
•46 
•45 


•06 
•07 
•08 
•09 
•10 


•96201 
•96195 
•95188 
•95181 
•95174 


•21374 
•21388 
•21403 
•21417 
•21431 


•94 
•93 
•92 
•91 
•90 


•56 
•57 
•58 
•59 
•60 


•94860 
•94863 
•94846 
•94839 
•94832 


•22082 
•22096 
•22110 
•22124 
•22138 


•44 
•43 
•42 
•41 
•40 


•11 
•12 
•13 
•14 
•15 


•95168 
•95161 
•95164 
•95147 
•95141 


•21445 
•21459 
•21474 
•21488 
•21602 


•89 
•88 
•87 
•86 
•85 


•61 
•62 
•63 
•64 
•65 


•94825 
•94818 
•94811 
•94804 
•94797 


•22152 
•22166 
•22180 
•22194 
•22208 


•39 
•38 
•37 
•36 
•35 

•34 
•33 
•32 
•31 
•30 


•16 
•17 
•18 
•19 
•20 


•95134 
•95127 
•96120 
•95114 
•96107 


•21616 
•21630 
•21544 
•21559 
•21573 


•84 
•83 
•82 
•81 
•80 


-ee 

•67 
•68 
•69 
•70 


•94790 
•94783 
•94776 
•94769 
•94762 

•94756 
•94748 
•94741 
•94734 
•94727 


•22222 
•22236 
•22251 
•22266 
•22279 


•21 
•22 
•23 
•24 
11425 


•96100 
•95093 
•95086 
•95080 
•96073 


•21587 
•21601 
•21616 
•21629 
•21644 


•79 
•78 
•77 
•76 
85-75 


•71 
•72 
•73 
•74 
114-75 


•22293 
•22307 
•22321 
•22336 
•22349 


•29 
•28 
•27 
•26 
85-25 


•26 
•27 
•28 
•29 
•30 


•95066 
•95069 
•96062 
•95046 
•95039 


•21658 
•21672 
•21686 
•21700 
•21714 

•21729 
•21743 
•21757 
•21771 
•21786 


•74 
•73 
•72 
•71 
•70 


•76 
•77 
•78 
•79 
•80 


•94720 
•94713 
•94706 
•94699 
•94692 


•22363 
•22377 
•22391 
•22406 
•22419 


•24 
•23 
•22 
•21 
•20 


•31 
•32 
'33 
•34 
•35 


•95032 
•95025 
•95018 
•95011 
•95005 


•69 
•68 
•67 

ee 

•65 


•81 
•82 
•83 
•84 
•85 


•94686 
•94678 
•94671 
•94664 
•94667 


•22433 
•22447 
•22461 
•22476 
•22489 


•19 
•18 
•17 
•16 
•15 


•36 
•37 
•38 
•39 
•40 


•94998 
•94991 
•94984 
•94977 
•94970 


•21799 
•21813 
•21828 
•21842 
•21856 


-64 
•63 
•62 
•61 
•60 


•86 
•87 
-88 
-89 
•90 


•94650 
•94643 
•94636 
•94629 
•94621 


•22503 
•22617 
•22531 
•22546 
•22659 


•14 
•13 
•12 
•11 
•10 

-09 
•08 
•07 
•06 
-05 


•41 
•42 
•43 

•44 
•45 


•94963 
•94957 
•94950 
•94943 
•94936 


•21870 
•21884 
•21898 
•21912 
•21926 


•59 
•58 
-57 
•56 
•55 


•91 
•92 
•93 
•94 
•95 


•94614 
•94607 
•94600 
•94593 
•94586 


•22573 
•22687 
•22601 
•22616 
•22630 


•46 
•47 
•48 
•49 
114-50 


•94929 
•94922 
•94915 
•94908 
•94901 


•21941 
•21965 
•21969 
•21983 
•21997 


•54 
•53 
•52 
•51 
85-50 


•96 
-97 
-98 
•99 
11500 


•94579 
•94572 
•94566 
•94557 
•94550 


•22644 
•22658 
•22672 
•22686 
•22700 


.04 
•03 
•02 
•01 
8500 




Distance. 


Difference 
in Height. 


Angle. 




Distance. 


Difference 
in Height. 


Angle. 
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Angle. 


, DisUnce. 


Diff'»renoe 
in Height. 

•22700 
•22714 
•22728 
•22742 
•22766 
•22770 

•22783 
•22797 
•22811 
•22826 
•22839 

•22853 
•22867 
•22881 
•22896 
•22909 

•22923 
•22937 
•22951 
•22965 
•22979 




Angle. 


Distance. 


Difference 
in Height. 

•23397 
•23410 
•28424 
•28438 
•28462 
•28466 




U5'00 
•01 
•02 
•08 
•04 
•05 


•94560 
•94648 
•946:m 
•94629 
•94622 
•94615 


8600 
84-99 
-98 
•97 
'96 
•95 


U5'60 
-61 
•62 
•68 
54 
•55 


•94188 
•94181 
•94174 
•94166 
•94169 
•94162 


84-60 
-49 
•48 
•47 
•46 
•46 


•06 
•07 
•08 

•oe 

•10 


•94508 
•94600 
•94493 
•94486 
•94479 

•94472 
•94464 
•94467 
•94460 
•94448 


•94 
•98 
•92 
•91 
•90 


•66 
•57 
•58 
•69 
•60 


•94144 
•94187 
•94129 
•94122 
•94116 


•23480 
•23494 
•28608 
•23621 
•23636 


•44 
•48 
•42 
•41 
•40 


•11 
•12 
•13 
•14 
•15 


•89 
•88 
•87 
*86 
•86 


•61 
•62 
•68 
•64 
•65 


•94107 
•94100 
•94092 
•94085 
•94078 


•28549 
•28563 
•28677 
•22|691 
•23605 


•39 
•38 
•87 
•86 
•35 


•16 
•17 
•18 
•19 
•20 


•94436 
•94429 
•94421 
•94414 
•94407 


•84 
-88 
•82 
•81 
•80 


•66 
•67 
•68 
•69 
•70 


•94070 
•94063 
•94055 
•94048 
•94040 


•23618 
•28632 
•23646 
•23660 
•23674 


•34 
•33 
•82 
•81 
•30 


•21 
•22 
•28 
•24 
115-25 


•94400 
•94392 
•94386 
•94378 
•94371 


•22993 
•23007 
•23021 
•23035 
•23049 


•79 
•78 
•77 
•76 
84-76 


•71 
•72 
•73 
•74 
116-75 


•94083 
•94026 
•94018 
•94011 
•94003 


•23688 
•23701 
•23716 
•23729 
•23748 


•29 
•28 
•27 
•26 
84-25 


•26 
•27 
•28 
•29 
•80 


•94363 
•94856 
•94349 
•94342 
•94334 


•23063 
•23077 
•23091 
•23105 
•23118 


-74 
•73 
•72 
•71 
•70 


-76 
•77 
•78 
•79 
•80 


•93996 
•93988 
•93981 
•93973 
•93966 


•23757 
•23770 
•23784 
•23798 
•23812 


-24 
•23 
•22 
•21 
•20 


-31 
-82 
•83 
-84 
•85 


•94327 
•94320 
•94313 
•94305 
•94298 


•23132 
•23146 
•23160 
•23174 
•23188 


•69 
-68 
-67 

ee 

•66 


-81 
-82 
-88 
•84 
•85 


•93958 
•93951 
•93943 
•93936 
•93928 


•23826 
•23840 
•23853 
•23867 
•23881 


•19 
•18 
•17 
•16 
•15 


•86 
•87 
•88 
•39 
•40 


•94291 
•94284 
•94276 
•94269 
•94262 


•23202 
•23216 
•23230 
•23244 
•23258 


-64 
•68 
•62 
-61 
-60 


•86 
•87 
88 
•89 
•90 


•93921 
•93913 
•93906 
•93898 
•93891 


•23896 
•23909 
•23922 
•23936 
•23950 


•14 
•13 
•12 
•11 
•10 


-41 
•42 
-48 
-44 
•45 


•94254 
•94247 
•94240 
•94232 
•94225 


•23272 
•23285 
•23299 
•23813 
•23327 

•23341 
•23356 
•23369 
•23383 
•23397 

Difference 
in Height. 


-69 
-68 
•67 
•66 
•65 


•91 
•92 
-98 
•94 
•96 


•93883 
•93876 
•93868 
•93861 
•93853 


•23964 
•23978 
•23991 
•24006 
•24019 


•09 
•08 
•07 
•06 
•05 


-46 
•47 
•48 
•49 
116-50 


•94218 
•94210 
•94203 
•94196 
•94188 


•64 
•68 
•62 
•61 
84-60 


•96 
•97 
•98 
•99 
116-00 


•93846 
•93838 
•93830 
•93823 
•93815 


•24033 
•24046 
•24060 
•24074 

•24088 


•04 
•08 
•02 
•01 
8400 




Distance. 


Angle. 




Distance. 


Difference 
in Height. 


Angle. 
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Angle. 


Distance. 


Difference 
in Height. 

•24088 
•24102 
•24115 
•24129 
•24143 
•24167 




Angle. 


Distance. 


Difference 
in Height. 




11600 
•01 
•02 
•08 
•04 
•05 


•93815 . 

•93808 

•93800 

•93793 

•93786 

•93777 


8400 

88-99 

•98 

•97 

96 

•95 


116-50 
•51 
•52 
•58 
•54 
•55 


•93432 
•93424 
•93416 
•93408 
•93400 
•93393 


•24773 
•24787 
•24800 
•24814 
•24828 
•24841 


8850 
•49 
•48 
•47 
•46 
•45 


•06 
•07 
08 
•09 
•10 


•93770 
•93762 
•93755 
•93747 
•93739 

•93732 
•93724 
•93717 
•93709 
•93701 


•24170 
' ^24184 
•24198 
•24211 
•24225 


•94 
•98 
•92 
•91 
•90 


•56 
•57 
•58 
•59 
•60 


•93385 
•93377 
•93369 
•93361 
•93364 


•24856 
•24868 
•24882 
•24896 
•24909 


•44 
•48 
•42 
•41 
•40 


•11 
•12 
•18 
•14 
•15 


•24239 
•24253 
•24266 
•24280 
•24294 


•89 
•88 
•87 
•86 
•85 


•61 
•62 
•68 
•64 
•65 


•93346 
•93338 
•98330 
•93322 
•93314 


•24923 
•24987 
•24950 
•24964 
•24977 


•88 
•88 
•87 
•86 
•85 


•16 
-17 
•18 
-19 
-20 


•93694 
•93686 
•93678 
•93671 
•93663 


•24308 
•24321 
•24336 
•24349 
•24363 


•84 
•88 
•82 
•81 
*80 


ee 

•67 
•68 
•69 
•70 


•93307 
•93299 
•93291 
•93283 
•93276 


•24991 
•25005 
•26018 
•25032 
•26046 


•84 
•88 
•82 
•81 
•80 

•29 
•28 
•27 
•26 
8825 


•21 
•22 
•28 
•24 
U6-25 


•93656 
•93648 
•93640 
•93633 
•93625 


•24376 
•24390 
•24404 
•24417 
•24431 


•79 
•78 
•77 
•76 
88-75 


•71 
•72 
•78 
•74 

iie7e 


•93267 
•93269 
•93251 
•93244 
•93236 


•25059 
•25073 
•25086 
•25100 
•25113 


-26 
-27 
•28 
•29 
•80 

-81 
•82 
•88 
•84 
•85 


•93617 
•93610 
•93602 
•93594 
•93586 


•24446 
•24459 
•24472 
•24486 
•24600 


-74 
•78 
-72 
•71 
•70 


•76 
'T7 
•78 
•79 
•80 


•93228 
•93220 
•93212 
•93204 
•93196 


•25127 
•25140 
•26154 
•26168 
•25181 


•24 
•28 
•22 
•21 
•20 


•93579 
•93571 
•93563 
•93566 
•93548 


•24613 
•24627 
•24541 
•24664 
•24568 


•69 
•68 
•67 
•66 
•65 


•81 
•82 
•88 
•84 
•85 


•93188 
•93180 
•93172 
•93164 
•93157 


•26196 * 

•26208 

•26222 

•25236 

•26249 


•19 
•18 
•17 
•16 
•15 


•86 
•87 
-88 
•89 
•40 


•93540 
•93532 
•93626 
•93517 
•93509 


•24582 
•24596 
•24609 
•24623 
•24636 


•64 
•68 
*62 
•61 
•60 


-86 
•87 
•88 
•89 
•90 


•93149 
•93141 
•93133 
•93126 
•93117 


•25263 
•25276 
•25290 
•25303 
•25317 


•14 
•18 
•12 

•u 

•10 


•41 

•42 

•48 

•44 

•45 

•46 
•47 
•48 
•49 
11650 


•93602 
•93494 
•93486 
•93478 
•93471 


•24650 
•24664 
•24677 
•24691 
•24706 


•59 
•58 
•57 
•56 
•55 


•91 
•92 
•98 
•94 
•95 


•93109 
•93101 
•93093 
•93090 
•93077 


•25330 
•25844 
•26857 
•26371 
•26384 


•09 
•08 
•07 
•06 
•06 


•93463 
•93456 
•93447 
•93439 
•93432 


•24718 
•24732 
•24746 
•24759 
•24773 


•54 
•58 
•52 
•51 
88-50 


•96 
•97 
•98 
*99 

11700 


•98069 
•93061 
•93053 
•93045 
•98037 


•25398 
•25412 
•25426 
•26439 
•25452 


•04 
•08 
•02 
•01 
8800 




Distance. 


IMfference 
in Height. 

■ 


Angle. 




Distance. 


Difference 
in Height. 


Angle. 
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Angle. 

117 00 
•01 
•02 
•03 
'04 
'06 


Distance. 


Difference 
in Height. 


83*00 
82*99 
•98 
•97 
•96 
•96 


Angle. 


Distance. 


Diflerence 
in Ueiglit. 




•98087 
•93029 
•93021 
•93018 
•93006 
•92997 


•26462 
•26466 
•26479 
•26493 
•25506 
•26620 


117*60 
61 
'62 
'63 
'64 
'66 


•92632 
•92624 
•92616 
•92607 
•92599 
•92691 


•26125 
•26138 
•26152 
•26165 
•26178 
•26192 


82*60 
•49 
•48 
•47 
•46 
•46 


06 
•07 
'08 
•09 
•10 


•92989 
•92981 
•92973 
•92965 
•92957 


•25533 
•26647 
•25560 
•26574 
•25687 


•94 
•93 
•92 
•91 
•90 

•89 
•88 
•87 
•86 
•86 


'66 
'67 
'68 
•69 
-60 


•92583 
•92574 
•92666 
•92558 
•92560 


•26205 
•26219 
•26232 
•26245 
•26259 


•44 
•43 
•42 
•41 
•40 


11 

12 

'13 

'14 

'16 


•92949 
•92941 
•92933 
•92926 
•92917 


•26601 
•25614 
•25628 
•25641 
•26655 


•61 
-62 
•63 
•64 
•66 


•92541 
•92533 
•92625 
•92517 
•92508 


•26272 
•26285 
•26299 
•26312 
•26326 


•39 
•38 
•37 
'36 
'36 


16 

'17 

'18 

19 

'20 


•92909 
•92901 
•92893 
•92885 
•92876 


•25668 
•25682 
•26695 
•25709 
•25722 


•84 
•83 
•82 
'81 
•80 


•66 
•67 
•68 
•69 
•70 


•92500 
•92492 
•92484 
•92476 
•92467 


•26339 
•26352 
•26366 
•26379 
•26392 


'34 
'33 
•32 
•31 
•30 


'21 
•22 
'23 
'24 
117-26 


•92868 
•92860 
•92852 
•92844 
•92836 


•25736 
•25749 
•25763 
•26776 
•25789 


'79 
•78 
•77 
•76 
82*76 


•71 
•72 
•73 
•74 
117*76 


•92469 
•92460 
•92442 
•92434 
•92426 


•26406 
•26419 
•26432 
•26446 
•26459 


'29 
•28 
•27 
•26 
82*26 


'26 
•27 
•28 
-29 
•30 


•92828 
•92820 
•92812 
•92803 
•92795 


•25803 
•26816 
•25830 
•25843 
•25857 


•74 
•73 
•72 
•71 
•70 


•76 
•77 
•78 
•79 
•80 


•92417 
•92409 
•92401 
•92392 
•92384 


•26472 
•26486 
•26499 
•26512 
•26526 


•24 
•23 
'22 
•21 
•20 


'31 
'32 
'33 
'34 
•36 


•92787 
•92779 
•92771 
•92763 
•92765 


•25870 
•25883 
•25897 
•25910 
•25924 


•69 
•68 
•67 

ee 

•66 


•81 
•82 
•83 
•84 
•86 


•92376 
•92367 
•92359 
•92351 
•92342 


•26539 
•26552 
•26566 
•26679 
•26692 


•19 
•18 
•17 
•16 
•16 


•36 
•37 
-38 
•39 
•40 


•92747 
•92738 
•92730 
•92722 
•92714 


•26937 
•25961 
•25964 
•25978 
•25991 


•64 
•63 
•62 
•61 
•60 


•86 
•87 
•88 
•89 
•90 


•92334 
•92325 
•92317 
•92309 
•92300 


•26605 
•26619 
•26632 
•26645 
•26669 


•14 
•13 
•12 

•u 

•10 


•41 
•42 
•43 
•44 
•46 


•92706 
•92698 
•92689 
•92681 
•92673 

•92665 
•92657 
•92648 
•92640 
•92632 


•26004 
•26018 
•26031 
•26045 
•26058 


•69 
•68 
•67 
•66 
•66 


•91 
•92 
•93 
•94 
•96 


•92292 
•92284 
•92275 
•92267 
•92258 


•26672 
•26686 
•26698 
•26712 
•26725 


•00 
•08 
•07 
•06 
•06 


•46 
•47 
•48 
•49 
117*60 


•26071 
•26085 
•26098 
•26112 
•26125 


•64 
•63 
'62 
'61 
82*60 


•96 
•97 
•98 
•99 
118*00 


•92250 
•92242 
•92233 
•92225 
•92216 


•26738 
•26752 
•26766 
•26778 
•26791 


•04 
•03 
•02 
•01 
8200 




DlsUnce. 


Difference 
in Heigtit. 


Angle. 




Distance. 

1 


Difference 
in Heiglit. 


Angle. 



82 f/. 



w *• 
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118 jr. 



Angle. 


Distance. 


Difference 
in Height 




Angle. 


Distance. 


Difference 
in Height. 




118*00 
•01 
•02 
•08 
•04 
•06 


•92216 
•92208 
•92200 
•92191 
•92183 
•92174 


•26791 
•26806 
•26818 
•26831 
•26844 
•26868 


82-00 
81-89 
•98 
•97 
•96 
•96 


118-60 
•61 
•62 
-58 
•64 
•56 


•91790 
•91782 
•91773 
•91766 
•91756 
•91747 


•27461 
•27464 
•27477 
•27491 
•27504 
•27617 


81-60 
•49 
•48 
•47 
•46 
•45 


06 
•07 
•08 
•09 
•10 


•92166 
•92167 
•92149 
•92140 
•92182 


•26871 
•26884 
•26897 
•26911 
•26924 


•94 
•98 
•92 
•91 
•90 


-66 
-57 
•58 
•69 
•60 


•91739 
•91730 
•91721 
•91713 
•91704 


•27630 
•27643 
•27666 
•27569 
•27582 


•44 
•48 
•42 
•41 
•40 


•11 
•12 
•18 
•14 
•16 


•92124 
•92115 
•92107 
•92098 
•92090 


•26937 
•26950 
•26964 
•26977 
•26990 


•89 
•88 
•87 
•86 
•86 


•61 
•62 
•68 
•64 
•66 


•91695 
•91687 
•91678 
•91669 
•91661 


•27695 
•27609 
•27622 
•27636 
•27648 


•89 
•88 
•87 
•86 
•86 


v -16 

S •n 

V .19 

N -20 

ft* 


•92081 
•92073 
•92064 
•92056 
•92047 


•27003 
•27016 
•27030 
•27043 
•27056 


•84 
•83 
•82 
•81 
•80 


ee 

•67 
•68 
•69 
•70 


•91652 
•91643 
•91686 
•91626 
•91617 


•27661 
•27674 
•27687 
•27700 
•27713 


•84 
•88 
-82 
•81 
•80 


^ ^21 

l^ ^22 

^ -28 

•24 

118-26 


•92039 
•92030 
•92022 
•92013 
•92006 


•27069 
•27083 
•27096 
•27109 
•27122 


•79 
•78 
•77 
•76 
81-76 


•71 
•72 
•78 
•74 
118-76 


•91608 
•91600 
•91591 
•91682 
•91574 


•27726 
•27739 
•27762 
•27766 
•27779 


•29 
•28 
•27 
•26 
8126 


•26 
•27 
•28 
•29 
•80 


•91996 
•91988 
•91979 
•91971 
•91962 


•27135 
•27148 
•27162 
•27176 
•27188 


•74 
•78 
•72 
•71 
•70 


•76 
•77 
•78 
•79 
•80 


•91566 
•91556 
•91547 
•91639 
•91630 


•27792 
•27805 
•27818 
•27831 
•27844 


•24 
•28 
•22 
•21 
•20 


•81 
•82 
•88 
•84 
•86 

•86 
•87 
•88 
•89 
•40 


•91953 
•91946 
•91936 
•91928 
•91919 


•27201 
•27214 
•27228 
•27241 
•27264 


•69 
•68 
•67 

-ee 

•66 


•81 
•82 
•88 
•84 
•86 


•91621 
•91512 
•91504 
•91496 
•91486 


•27857 
•27870 
•27883 
•27896 
•27909 


•19 
•18 
•17 
•16 
•16 


•91911 
•91902 
•91894 
•91886 
•91876 


•27267 
•27280 
•27293 
•27307 
•27320 


•64 
•68 
•62 
•61 
•60 


•86 
•87 
•88 
•89 
•90 


•91477 
•91468 
•91460 
•91451 
•91442 


•27922 
•27936 
•27948 
•27961 
•27974 


•14 
•18 
•12 

•u 

•10 


•41 
•42 
•48 
•44 
•46 


•91868 
•91869 
•91851 
•91842 
•91833 


•27333 
•27346 
•27369 
•27372 
•27386 


•69 
•68 
•67 
•66 
•66 


•91 
•92 
•98 
•94 
•96 


•91433 
•91425 
•91416 
•91407 
•91398 


•27987 
•28000 
•28013 
•28026 
•28039 


•09 
•08 
•07 
•06 
•06 


•46 
•47 
•48 
•49 
118-60 


•91826 
•91816 
•91808 
•91799 
•91790 


•27399 
•27412 
•27426 
•27438 
•27461 


•64 
•68 
•62 
•61 
8160 


•96 
•97 
•98 
•99 
U9-00 


•91389 
•91380 
•91372 
•91363 
•91864 


•28052 
•28066 
•28078 
•28091 
•28104 


•04 
•08 
•02 
•01 
8100 




• Distance. 


DifTerence 
in Height. 


Angle. 




Distance. 


DifTerence 
in Height. 


Angle. 



81 fj. 
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110 g. 



Angle. Distance. 


Difference 
in Height. 




Angle. 


Dietukce. 


Difference 
in Height. 




U900 
•01 
•02 
•03 
•04 
•06 


•91364 
•91845 
•91886 
•91828 
•91819 
•91810 


•28104 
•28117 
•28180 
•28148 
•28166 
•28169 


8100 
80*99 
•98 
•97 
•96 
•96 


119-60 
•61 
•62 
•63 
•64 
•66 


•90908 
•90899 
•90889 
•90880 
•90871 
•90862 


•28760 
•28768 
•28776 
•28789 
•28802 
•28816 


80-60 
•49 
•48 
•47 
•46 
•46 


•06 
•07 
•06 
•00 
•10 


•91801 
•91292 
•91288 
•91274 
•91266 


•28182 
•28196 
•28208 
•28221 
•28234 


•94 
•93 
•92 
•91 
•90 


•66 
•67 
•68 
•69 
•60 


•90858 
•90844 
•90885 
•90826 
•90817 


•28827 
•28840 
•28858 
•28866 
•28879 


•44 
•43 
•42 
•41 
•40 


•u 

•12 
•13 
•14 
•16 


•91267 
•91248 
•91239 
•91280 
•91221 


•28247 
•28260 
•28273 
•28286 
•28299 


•89 
•88 
•87 
•86 
•86 

•84 
•83 
•82 
•81 
•80 


•61 
•62 
•63 
•64 
66 


•90808 
•90799 
•90790 
•90781 
•90772 


•28891 
•28904 
•28917 
•28980 
•28943 


•39 
•88 
•37 
•36 
•36 


•16 
•17 
•18 
•19 
•20 


•91212 
•91203 
•91194 
•91186 
•91177 


•28312 
•28326 
•28388 
•28361 
•28364 

•28376 
•28389 
•28402 
•28416 
•28428 


•66 
•67 
•68 
•69 
•70 


•90762 
•90753 
•90744 
•90736 
•90726 

•90717 
•90708 
•90699 
•90690 
•90680 


•28966 
•28968 
•28981 
•28994 
•29007 


•84 
•33 
•82 
•81 
•30 


•21 
•22 
•23 
•24 
119-26 


•91168 
•91159 
•91150 
•91141 
•91132 


•79 
•78 
•77 
•76 
8076 

•74 
•73 
•72 
•71 
•70 


•71 
•72 
•73 
•74 
11976 


•29020 
•29032 
•29045 
•29068 
•29071 


•29 
•28 
•27 
•26 
80-26 


•26 
•27 
•28 
•29 
•30 


•91123 
•91114 
•91105 
•91096 
•91087 


•28441 
•28454 
•28467 
•28480 
•28493 


•76 
•77 
•78 
•79 
•80 


•90671 
•90662 
•90653 
•90644 
•90636 


•29083 
•29096 
•29109 
•29122 
•29136 


•24 
•23 
•22 
•21 
-20 

•19 
•18 
•17 
•16 
•16 

•14 

•13 

•12 

•11 

•10 


•31 
•32 
•33 
•34 
•36 


•91078 
•91069 
•91060 
•91061 
•91043 


•28506 
•28519 
•28531 
•28544 
•28557 


-69 
•68 
•67 
•66 
•66 


•81 
•82 
•83 
•84 
•86 


•90626 
•90616 
•90607 
•90698 
•90589 


•29147 
•29160 
•29173 
•29186 
•29198 


36 
•37 
•38 
•39 
•40 


•91034 
•91025 
•91016 
•91007 
•90998 


•28570 
•28583 
•28596 
•28609 

•28622 

•28635 
•28647 
•28660 
•28673 
•28686 


•64 
•63 
•62 
•61 
•60 


-86 
-87 
-88 
-89 
-90 


•90580 
•90571 
•90561 
•90652 
•90543 


•29211 
•29224 
•29237 
•29249 
•29262 


•41 
•42 
•43 
•44 
•46 


•90989 
•90980 
•90971 
•90962 
•90953 


•69 
•68 
•67 
•66 
•66 


-91 
-92 
•93 
-94 
•96 


•90534 
•90625 
•90616 
•90506 
•90497 


•29276 
•29288 
•29300 
•29313 
•29326 


•09 
•08 
•07 
•06 
•06 


•46 
•47 
•48 
•49 
119-60 


•90944 
•90936 
•90926 
•90917 
•90908 


•28699 
•28712 
•28725 
•28737 
•28750 


•64 
•63 
•62 
•61 
8060 


•96 
•97 
•98 

•99 
12000 


•90488 
•90479 
•90469 
•90460 
•90451 


•29338 
•29361 
•29364 

•29377 
•29389 


•04 
•03 
•02 
•01 

8000 




DieUnce. 


Difference 
in Height. 


AngLe. 




Distance. 


Difference 
in Height. 


Angle. 



80(7. 
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Table fob Beducino Centesimal Gbaduatioks to Sexaoesdial, 



AND ricx rsssA. 



CentesimAl 


Equivalent in Sexagesimal 


Sexagesimal 


Equivalent in 
O^ntesimal 


Graduations. 




Graduations. 




Graduations. 


Graduations. 


ff- 


Degrees. 


Minutes. 


Seconds. 


Seconds. 


0- 


0-01 






32-4 


1 


0-00031 


0-02 


... 


1 


4-8 


2 


0-00062 


0-03 




1 


37-2 


3 


0-00093 


004 


— . 


2 


9-6 


4 


0-00123 


0-05 


— . 


2 


420 


6 


0-00154 


0-06 


,— 


3 


14-4 


6 


000185 


0-07 




3 


46-8 


7 


000216 


0O8 




4 


19-2 


8 


00247 


0-09 


— — 


4 


51-6 


9 


0-00278 


g- 








Minutes. 


0- 


0-10 


___ 


5 


24 


. .1 


0-01852 


0-20 


..^ 


10 


48 


2 


0-03704 


0-30 




16 


12 


3 


0-05556 


0-40 




21 


36 


4 


0-07407 


0-50 




27 





5 


0-09259 


0-60 




32 


24 


6 


0-11111 


0-70 




37 


48 


7 


0-12963 


0-80 




43 


12 


8 


0-14815 


0-90 




48 


36 


9 


0-16667 


0- 








Degrees. 


0- 


1-00 




54 


~— 


1 


1-11111 


2-00 


1 


48 


— 


2 


2-22222 


3-00 


2 


42 


— 


3 


3-33333 


4-00 


3 


36 


— 


4 


4-44444 


5-00 


4 


30 


— 


5 


5-55556 


6 00 


5 


24 


— > 


6 


6-66667 


7-00 


6 


18 


>— 


7 


7-77778 


8-00 


7 


12 




8 


8-88889 


9-00 


8 


6 


— 


9 


10-00000 


10-00 


9 


__ 


__^ 


10 


IMllll 


2000 


18 


— 




20 


22-22222 


30-00 


27 






30 


33-33333 


40-00 


36 






40 


44-44444 


50-00 


45 




— 


50 


55-55556 


60-00 


54 






60 


66-66667 


70-00 


63 






70 


77-77778 


80-00 


72 




• 


80 


88-88889 


90-00 


81 






90 


10000000 


100-00 


90 


-~^ 




100 


llMllll 




» 



^ I 



OLLOWINQ PLAN. 



"^ 



Inch. 
^1 Inch, 




f •' 



^ 






Notes :~ The coutoiiis arc referred to a lUilimi 
o feet above Sea Lnxl. 
The details of foiiils marked (X) are 
sheji-n iu sample of Field Book. 



(^ 



7, Stationers' Hall Court, London, E.G. 
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MECHANICAL ENGINEERING, ETC. 



THE MECHANICAL ENGINEER'S POCKET-BOOK. 

Comprising Tables, Formulae, Rules, and Data : A Handy Book of Reference for 
Daily Use in Engineering Practice. By D. Kinnear Clark, M. Inst. C.E. 
Fourth Edition. Small 8vo, 700 pages, bound in flexible leather cover, rounded 
corners 6/- 

SUMMARY OF CONTENTS. 

Mathematical Tables. — Measurement of Surfaces and Solids. — English Weights and 
Measures. — French Metric Weights and Measures. — Foreign Weights and Measures. — 
Moneys. — Specific Gravity, Weight and Volume. — Manufactured Metals. — Steel Pipes. — 
Bolts and Nuts. — Sundry Articles in Wrought and Cast Iron, Copper, Brass, Lead, Tin, 
Zinc. — Strength of Materials. — Strength of Timber. — Strength of Cast Iron. — Strength 
OF Wrought Iron. — Strength of Steel. — Tensile Stength of Copper, Lead, etc. — Resistance 
of Stones and other Building Materials. — Riveted Joints in Boiler Plates. — Boiler Shells. 
— Wire Ropes and Hemp Ropes. — Chains and Chain Cables. — Framing. — Hardness of Metals, 
Alloys and Stones. — Labour of Animals. — Mechanical Principles. — Gravity and Fall of 
Bodies. — Accelerating and Retarding Forces. — Mill Gearing, Shafting, &c. — Transmission 
of Motive Power. — Heat. — Combustion : Fuels. — ^Warming, Ventilation, Cooking Stoves. — 
Steam. — Steam Engines and Boilers. — Railways. — Tramways. — Steam Ships. — Pumping Steam 
Engines and Pumps. — Coal Gas, Gas Engines, &c. — Air in Motion. — Compressed Air. — Hot Air 
Engines. — Water Power. — Speed of Cutting Tools. — Colours. — Electrical Engineering. 

" Mr. Clark manifests what is an innate perception of wliat is likely to be useful in a pocket-book, 
and he is really unrivalled in the art of condensation. It is very difficult to hit upon any mechanical 
engineering subject concerning which this work supplies no information, and the excellent index at the 
end adds to its utility. In one word, it is an exceedingly handy and efficient tool, possessed of which 
the engineer will be saved many a wearisome calculation, or yet more wearisome hunt through various 
text-books and treatises, and, as such, we can heartily recommend it to our readers." — The Engineer, 

" It would be found difficult to compress more matter within a similar compass or produce a book 
of 700 pages which should be more compact or convenient for pocket reference. . . . Will be 
appreciated by mechanical engineers of all classes." — Practical Engineer. 



CKOSBY LOCK WOOD &- SOATS CATALOGUE. 



MR. MUTTON'S PRACTICAL HANDBOOKS. 



THE WORKS MANAGER'S HANDBOOK. 

c 

Comprising Modern Rules, Tables, and Data. For Engineers, Millwrights, and 
Boiler Makers ; Tool Makers. Machinists, and Metal Workers ; Iron and Brass 
Founders, &c. By W. S. Hutton, Civil and Mechanical Engineer, Author of 
'• The Practical Engineer's Handbook." Sixth Edition, carefully Revised and 
enlarged. In One handsome Volume, medium 8vo, strongly bound. 

IJust Published. 15/- 

^^ The Author having compiled Rules and Data for his own use in a great variety 

-of modern engineering work, and having found his notes extremely useful, decided to publish 

them — revised to date— believing that a practical work, suited to the daily REQUiftEMENTS of 

MODERN ENGINEERS, would be favourabfy rccHved. 

" Of this edition we may repeat the appreciative remarks we made upon the first and third. Since 
the appearance of the latter very considerable modifications have been made, although the total number 
•of pages remains almost the same. It is a very useful collection of rules, tables, and workshop and 
drawing office data." — The Engineer, May lo, 1895. 

" The author treats every subject from the point of view of one who has collected workshop notes 
for application in workshop practice, rather than from the theoretical or literary aspect. The volume 
contains a great deal of that kind of information which is gained only by practical experience, and Is 
seldom written in books." — The Engineer, June 5, 1885. 

" The volume is an exceedingly useful one, brimful with engineer's notes, memoranda, and rules, 
and well worthy of being on every mechanical engineer's bookshelf." — Mechanical World. 

"The information is precisely that likely to be required in practice. . . . The work forms a 
desirable addition to the library not only of the works manager, but of any one connected with general 
engineering." — Mining Journal. 

" Brimful of useful information, stated in a concise form, Mr. Button's books have met a pressing 
want among engineers. The book must prove extremely useful to every practical man possessing a 
copy." — Practical Engineer. 

THE PRACTICAL ENGINEER'S HANDBOOK. 

Comprising a Treatise on Modern Engines and Boilers, Marine, Locomotive, and 
Stationary. And containing a large collection of Rules and Practical Data 
relating to recent Practice in Designing and Constructing all kinds of Engines, 
Boilers, and other Engineering work. The whole constituting a comprehensive 
Key to the Board of Trade and other Examinations for Certificates of Competency 
in Modern Mechanical Engineering. By Walter S. Hutton, Civil and 
Mechanical Engineer, Author of •*The Works Manager's Handbook for 
Engineers," &c. With upwards of 370 Illustrations. Fifth Edition, Revised, 
with Additions. Medium 8vo, nearly 500 pp., strongly bound 18/- 

^* This work is designed as a companion to the Author* s "Works Manager's 
Handbook." • It possesses many new and original features^ and contains, like its predecessor, 
a quantity of matter not originally intended for publication, but collected by the Author for his 
own use in the construction of a great variety of Modern Engineering Work. 

The information is given in a condensed and concise form, and is illustrated by upwards of 
370 Woodcuts ; and comprises a quantity of tabulated matter of great value to all engaged in 
designing, constructing, or estimating for Engines, Boilers, and other Engineering 
Work. 

" We have kept it at hand for several weeks, referring to it as occasion arose, and we have not on 
a single oc(iasion consulted its pages without finding the information of which we were in quest." — 
A thenaum. 

" A thoroughly good practical handbook, which no engineer can go through without learning some-- 
thing that will be of service to him."— Afann* Engineer. 

" An excellent book of reference for engineers, and a valuable text-book for students of engineering." ■ 
— Scotsman. 

"■ This valuable manual embodies the results and experience of the leading authorities on tiechanical 
engineering " — Building News. 

" The author has collected together a surprising quantity of rules and practical data, and has shown 
much judgment in the selections he has made. . . . There is no doubt that this book is one of the 
most useful of its kind published, and will be a very popular compendium." — Engineer. 

" A mass of information, set down in simple language, and in such a form that it can be easily 
referred to at any time. The matter is tmiformly good and well chosen, and is greatly elucidated by 
the illustrations. The book will find its way on to most engineers' shelves, where it will rank as one of 
ihe most useful books of reference." — Practical Engineer. 

" Full of useful information, and should be found on the ofiElce shelf of all practical engineers." — 
English Mechanic. " ' 



MECHANICAL ENGINEERING, '^c. 



MR. HUTTON'S PRACTICAL HANDBOOKS— ro«/w«/^i. 



STEAM BOILER CONSTRUCTION- 

A Practical Handbook for Engineers, Boiler-Makers, and Steam Users. Con- 
taining a large Collection of Rules and Data relating to Recent Practice in the 
Design, Construction, and Working of all kinds of Stationary, Locomotive, and 
Marine Steam-Boilers. By Walter S. Hutton, Civil and Mechanical Engineer, 
Author of " The Works Manager's Handbook," " The Practical Engineer's 
Handbook," &c. With upwards of 500 Illustrations. Third Edition, thoroughly 
Revised, in part Re-written, arid much Enlarged. Medium 8vo, over 600 pages, 
cloth, strongly bound 18/-» 

1®* This Work i$ issued in continuation of the Series of Handbooks ivritten by th 
Author, viz: — "The Works Manager's Handbook "a«^ " The Practical Engineer' 
Handbook," which are so highly appreciated by Engineers for the practical nature of their 
information ; and is consequently written in the same style as those works. 

The Author believes that the concentration, in a co7ivenient form for easy reference, of such 
a large amount of thoroughly practical informition on Steam-Boilers, will be of considerable 
service to those for whom it is intended, and he trusts the book may be deemed worthy of as 
favourable a reception as has been accorded to its predecessors, 

" One of the best, if not the best, books on boilers that has ever been published. The information 
is of the right kind, in a simple and accessible form. So far as generation is concerned, this is, 
undoubtedly, the standard book on steam practice." — Electrical Review. 

" Every detail, both in boiler design and management, is clearly laid before the reader. The 
volume shows that boiler construction has been reduced to the condition of one of the most exact 
sciences ; and such a book is of the utmost value to the fin de siicle Engineer and Works Manager." — 
Marine Engineer. 

" There has long been room for a modern handbook on steam boilers ; there is not that room now, 
because Mr. Hutton has filled it. It is a thoroughly practical book for those who are occupied in the 
construction, design, selection, or use of boilers." — Engineer. 

*' The book is of so important and comprehensive a character that it must find its way into the 
libraries of every one interested in boiler using or boiler manufacture if they wish to be thoroughly 
informed. We strongly recommend the book for the intrinsic value of its contents." — Machinery Market. 

PRACTICAL MECHANICS' WORKSHOP COMPANION. 

Comprising a great variety of the most useful Rules and Foririulae in Mechanical 
Science, with numerous Tables of Practical Data and Calculated Results for Facili- 
• tating Mechanical Operations. By William Templeton, Author of " The Engi- 
neer'sPractical Assistant," &c., &c. Eighteenth Edition, Revised, Modernised, and 
considerably Enlarged by Walter S. Hutton, C.E., Author of "The Works 
'Manager's Handbook," " The Practical Engineer's Handbook," &c. Fcap. 8vo, 
nearly 500 pp., with 8 Plates and. upwards of 250 Illustrative Diagrams, strongly 
bound for workshop or pocket we^-r and tear. [/«5^ Published, 6/- 

"In its modernised form Mutton's 'Templeton' should have a wide sale, for it contains much 
valuable information which the mechanic will often find of use, and not a few tables and notes which 
he might look for in vain in other works. This modernised edition will be appreciated by all who have 
learned to value the original editions of ' Templeton.' " — English Mechanic. 

"It has met with great success in the engineering workshop, as we can testify; and there are a 
great many men who, in a great measure, owe their rise in life to this little book," — Building News. 

" This familiar text-book — well known to all mechanics and engineers — is of essential service to the 
every-day requirements of engineers, millwrights, and the various trades connected with engineering 
and building. The new modernised edition is worth its weisrht in gold — Building News. (Second 
Notice.) 

" This well-known and largely-used book contains information, brought up to date, of' the sort 
so useful to the foreman and draughtsman. So much fresh information has been introduced as to 
constitute it practically a new book. It will be largely used in the office and workshop." — Mechanical 
World. 

" The publishers wisely entrusted the task of revision of this popular, valuable, and useful book to 
Mr. Hutton, than whom a more competent man they could kiot h^ve found." — Iron. 



ENGINEER'S AND MILLWRIGHT'S ASSISTANT. 

T A collection of Useful Tables, Rules, and Data. By William Templeton. 

Eighth Edition, with Additions. i8mo, cloth . 2/6 

" Occupies a foremost place among books of this kind. A more suitable present to an apprentice 
to any of the mechanical trades could not possibly be made." — Building News. 

" A deservedly popular work. It should be in the ' drawer ' of every mechanic." — English Mechanic^. 
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THE MECHANICAL ENGINEER'S REFERENCE BOOK. 

For Machine and Boiler Construction. In Two Parts. Part I. General 

Engineering Data. Part II. Boiler Construction. With 51 Plates and 

numerous Illustrations. By Nelson Foley, M.I.N. A. Second Edition, Revised 

throughout and much Enlarged. Folio, half-bound Net. £3 3s. 

PART I. Measures. — Circumferences and Areas, &c., Squares, Cubes, Fourth Powers. — 
Square and Cube Roots.— Surface of Tubes. — Reciprocals. — Logarithms. — Mensuration. — 
Specific Gravities and Weights. — Work and Power. — Heat. — Combustion. — Expansion and 
Contraction. — Expansion of Gases. — Steam. — Static Forces. — Gravitation and Attraction. 
— Motion and Computation of Resulting Forces. — Accumulated Work. — Centre and Radius 
OF Gyration. — Moment of Inertia. — Centre of Oscillation. — Electricity. — Strength of 
Materials. — Elasticity. — Test Sheets of Metals. — Friction. — Transmission of Power. — 
Flow of Liquids. — Flow of Gases.— Air Pumps, Surface Condensers, &c.— Speed of Steam- 
ships. — Propellers. — Cutting Tools. — Flanges. — Copper Sheets and Tubes. — Screws, Nuts, 
Bolt Heads, &c. — Recipes and Miscellaneous Matter. — With DIAGRAMS for Valve-Gear, 
Belting and Ropes, Discharge and Suction Pipes, Screw Propellers and Copper Pipes. 

PART II. Treating of Power of Boilers. — Useful Ratios. — Notes on Construction. — 
Cylindrical Boiler Shells. — Circular Furnaces.— Flat Plates. — Stays. — Girders. — Screws. 
— Hydraulic Tests. — Riveting. — Boiler Setting, Chimneys, and Mountings. — Fuels, &c. — 
Examples of Boilers and Speeds of Steamships. — Nominal and Normal Horse Power. — With 
DIAGRAMS for all Boiler Calculations and Drawings of many Varieties of Boilers. 

" Mr. Foley Is well fitted to compile such a work. The diagrams are a great feature of the work. 
It may be stated that Mr. Foley has produced a volume which will undoubtedly fulfil the desire of the 
author and become indispensaole to all mechanical engineers." — Marine Engineer. 

" We have carefully examined this work, and pronounce it a most excellent reference book for the 
use of marine engineers."— /owrna/ 0/ American Society of Naval Engineers. 

COAL AND SPEED TABLES. 

A Pocke*t-book for Engineers and Steam-users. By Nelson Foley, Author ot 

'* The Mechanical Engineer's Reference Book." Pocket-size, cloth 3/6 

" These tables are designed to meet the requirements of every-dav use ; they are of sufficient scope 
for most practical purposes, and may be commended to engineers ana users of steam." — Iron. 

TEXTBOOK ON THE STEAM ENGINE. 

With a Supplement on Gas Engines, and Part II. on Heat Engines. By 
T. M. GooDEVE, M.A., Barrister- at-Law, Professor of Mechanics at the Royal 
College of Science, London; Author of "The Principles of Mechanics," "The 
Elements of Mechanism," &c. Fourteenth Edition. Crown 8vo, cloth 6/- 

" Professor Goodeve has given us a treatise on the steam engine, which will bear comparison with 
anything written by Huxley or Maxwell, and we can award it no higher praise." — Engineer. 

" Mr. Goodeve's text-book is a work of which every young engineer should possess himself." — 
Mining Journal. 

ON GAS ENGINES. 

With Appendix describing a Recent Engine with Tube Igniter. By T. M. 

Goodeve, M.A. Crown 8vo, cloth 2/6 

" Like all Mr. Goodeve's writings, the present is no exception in point of general excellence. It is 
a valuable little volume." — Mechanical World. 

THE GAS ENGINE HANDBOOK. 

A Manual of Useful Information for the Designer and the Engineer. By 
E. W. Roberts, M.E. With 40 full-page Engravings. Small Fcap. 8vo, 
leather. [Just Published. Net. 8/6 

A TREATISE ON STEAM BOILERS* 

Their Strength, Construction, and Economical Working. By R. Wilson, C.E. 

Fifth Edition, izmo, cloth . 6/- 

" The best treatise that has ever been published on steam boilers." — Engineer. 

THE MECHANICAL ENGINEER'S COMPANION. 

Of Areas, Circumferences, Decimal Equivalents, in inches and feet, millimetres, 
squares, cubes, roots, &c. ; Strength of Bolts, Weight of Iron, &c. ; Weights, 
Measures, and other Data. Also Practical Rules for Engine Proportions. By 
R. Edwards, M.Inst. C.E. Fcap. 8vo, cloth. [Just Published. 3/6 

" A very useful little volume. It contains many tables, classified data and memoranda, generally 
useful to engineers."— En^ineey. 

"What it professes to be, *a handy office companion,' giving, in a succinct form, a variety ot 
information likely to be required by mechanical engineers in their everyday office work." — Nature. 



MECHANICAL ENGINEERING, &'c. 



A HANDBOOK ON THE STEAM ENGINE. 

With especial Reference to Small and Medium-sized Engines. For the Use of 
Engine Makers, Mechanical Draughtsmen, Engineering Students, and Users of 
Steam Power. By Herman Haeder, C.E. Translated from the German with 
Additions and Alterations, by H. H. P. Powles, A.M.I.C.E., M.I.M.E. Second 
Edition, Revised. With nearly i,ioo Illustrations. Crown 8vo, cloth . 9/- 

" A perfect encyclopaedia of the steam engine and its details, and one which must take a permanent 
place in English drawing-ofl&ces and workshops." — A Foreman Pattern-maker. 

" This is an excellent book, and should be in the hands of all who are interested in the construction 
and design of medium-sized stationary engines. ... A careful study of its contents and the arrange- 
ment of the sections leads to the conclusion that there is probably no other book like It in this country. 
The volume aims at showing the results of practical experience, and it certainly may claim a complete 
achievement of this idea." — Nature. 

" There can be no question as to its value. We cordially commend it to all concerned in the 
design and construction of the steam engine."— Mechanical World. 

BOILER AND FACTORY CHIMNEYS. 

Their Draught-Power and Stability. With a Chapter on Lightning Conductors, 
By Robert Wilson, A.I.C.E., Author of "A Treatise on Steam Boilers," &c. 

Crown Svo, cloth 3/6 

"A valuable contribution to the literature of scientific building." — The Builder. 

BOILER-MAKER'S READY RECKONER & ASSISTANT. 

With Examples of Practical Geometry and Templating, for the Use of Platers, 
Smiths, and Riveters. By John Courtney, Edited by D. K. Clark, M.I.C.E. 
Third Edition, 480 pp., with 140 Illustrations. Fcap. 8vo, half-bound . 7/- 

" No workman or apprentice should be without this book." — Iron Trade Circular. 

THE POCKET BOOK OF REFRIGERATION AND ICE^ 

MAKING FOR 1902. 

Edited by A. J. Wallis-Tayler, A.M.Inst.CE. Author of " Refrigerating and 
Ice-making Machinery," &c. With Diary and Almanac. Small crown Svo, 
cloth. [Just Published. Net 2/6 

REFRIGERATING & ICE^MAKING MACHINERY* 

A Descriptive Treatise for the Use of Persons Employing Refrigerating and Ice- 
Making Installations, and others. By A. J. Wallis-Tayler, Assoc. Member 
Inst. C.E. Third Edition, Revised and Enlarged. Crown Svo, cloth 

IJust Published. 7/6 
" Practical, explicit and profusely illustrated." — Glasgow Herald. 

" We recommend the book, which gives the cost of various systems and illustrations showing 
details of parts of machinery and general arrangements of complete installations." — Builder. 

" May be recommended as a useful description of the machinery, the processes, and of the 
tacts, figures, and tabulated physics of refrigerating. It is one of the best compilations on the 
subject." — Engineer. 

TEA MACHINERY AND TEA FACTORIES. 

A Descriptive Treatise on the Mechanical Appliances required in the Cultivation 
of the Tea Plant and the Preparation of Tea for the Market. By A. J. Wallis- 
Tayler, A.M.Inst.CE. Medium Svo, 468 pp. With 218 Illustrations. 

[Just Published. Net 25/- 

" When tea planting was first introduced into the British possessions, little, if anv, machinery was 

employed, but now its use is almost universal. This volume contains a very full account of the 

machinery necessary for the proper outfit of a factory, and also a description of the processes best 

carried out by this machinery."— /owrwa/ Society of Arts. 

ENGINEERING ESTIMATES, COSTS. & ACCOUNTS. 

A Guide to Commercial Engineering. With numerous Examples of Estimates 
and Costs of Millwright Work, Miscellaneous Productions, Steam Engines and 
Steam Boilers ; and a Section on the Preparation of Costs Accounts. By A 
General Manager. Second Edition. 8vo, cloth. [Just Published. 12/- 

" This is an excellent and very useful book, covering subject-matter in constant requisition in 
every factory and workshop. . . . The book is invaluable, not only to the young engineer, but also 
to the estimate department of every works." — Builder. 

" We accord the work unqualified praise. The information is given in a plain, straightforward 
manner, and bears throughout evidence of the intimate practical acquaintance of the author with 
every phase of commercial engineering." — Mechanical World. 
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AERIAL OR WIRE-ROPE TRAMWAYS. 

Their Constniction and Management. By A. J. Wallis-Tayler, A.M.Inst.C.E. 
With 8 1 Illustrations. Crown 8vo, cloth. [/iis/ Published. 7/6 

" This is in its way an excellent volume. Without going into the minutiae of the subject, it yet 
lays before its readers a very good exposition of the various systems of rope transmission in use, and 
gives as well not a little valuable information about their working, repair and management. We can 
safely recommend it as a useful general treatise on the subject." — The Engineer. 

**The book will rank with the best on this useful topic, and we recommend it to those whose 
business is the transporting of minerals and goods." — Mining Journal. 

MOTOR CARS OR POWER CARRIAGES FOR COMMON 

ROADS. 

By A. J. Wallis-Tayler, A.M.Inst.C.E. Author of *' Modem Cycles," &c. 

212 pp., with 76 Illustrations. Crown Svo, cloth 4>6 

"The book is clearly expressed throughout, and is just the sort of work that an engineer, 
thinking of turning his attention to motor-carriage work, would do well to read as a preliminary to 
starting opexAi\on%."— Engineering. 

PLATING AND BOILER MAKING. 

A Practical Handbook for Workshop Operations. By Joseph G. Horner. 

A.M.I.M.E. 380 pp., with 338 Illustrations. Crown Svo, cloth . 7/6 

" This work is characterised by that evidence of close acquaintance with workshop methods which 
will render the book exceedingly acceptable to the practical hand. We have no hesitation in com- 
mending the work as a serviceaSle and practical handbook on a subject which has not hitherto received 
much attention from those qualified to aeal with it in a satisfactory manner." — Mechanical World. 

PATTERN MAKING. 

A Practical Treatise, embracing the Main Types of Engineering Construction, 
and including Gearing, both Hand and Machine-made, Engine Work, Sheaves 
and Pulleys, Pipes and Columns, Screws. Machine Parts, Pumps and Cocks, the 
Moulding of Patterns in Loam and Greensand, &c., together with the methods 
of Estimating the weight of Castings; with an Appendix of Tables for Work- 
shop Reference. By Joseph G. Horner, A.M.I.M.E. Second Edition, 
Enlarged. With 450 Illustrations. Crown Svo, cloth .... 7/6 
" A well-written technical guide, evidently written by a man who understands and has practised 
what he has written about. . . . We cordially recommend it to engineering students, young 
journeymen, and others desirous of being initiated into the mysteries of pattern-making." — Builder. 

" An excellent vade mecum for the apprentice who desires to become master of his trade." — English 
Mechanic. 

MECHANICAL ENGINEERING TERMS. 

(Lockwood's Dictionary of). Embracing those current in the Drawing Ofl&ce, 

Pattern Shop, Foundry, Fitting, Turning, Smiths', and Boiler Shops, &c., &c. 

Comprising upwards of 6,000 Definitions. Edited by Joseph G. Horner, 

A.M.I.M.E. Third Edition, Revised, with Additions. Crown Svo, cloth 

[Just Published. Net 7/6 
" Just the sort of handy dictionary required by the various trades engaged in mechanical engineer- 
ing. The practical engineering pupil will find the book of great value in his studies, and every foreman 
engineer and mechanic should have a copy." — Building News. 

TOOTHED GEARING. 

A Practical Handbook for Offices and Workshops. By J. Horner, A.M.I.M.E. 

With 184 Illustrations. Crown Svo, cloth 6/- 

" We give the book our unqualified praise for its thoroughness of treatment and recommend it to 
all interested as the most practical book on the subject yet yfTitten."^Mechanical World. 

FIRE PROTECTION. 

A Complete Manual of the Organisation, Machinery, Discipline and General 
Working of the Fire Brigade of London. By Captain Eyre M. Shaw, C.B., 
Chief Officer, Metropolitan Fire Brigade. New and Revised Edition. Demy 
Svo, cloth . . . Net Bh 

FIRES. FIRE-ENGINES, AND FIRE-BRIGADES- 

With a History of Fire-Engines, their Construction, Use, and Management : 
Foreign Fire Systems ; Hints on Fire-Brigades, &c. By C. F, T. Young, C.E. 

Svo, cloth 24/- 

'* To such of our readers as are interested in the subject of fires and fire apparatus, we can most 
heartily commend this book." — Engineering. 
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STONE-WORKING MACHINERY. 

A Manual dealing with the Rapid and Economical Conversion of Stone. With 
Hints on the Arrangement and Management of Stone Works. By M. Powis 
Bale, M.I.M.E. Second Edition, Enlarged. With Illustrations. Crown 8vo, 
cloth. [.7^5/ Published. 9/» 

"The book should be in the hands of every mason or student of stonework."— Co// wry Guardian. 

"A capital handbook for all who manipulate stone for building or ornamental purposes." — 
Machinery Market. 

PUMPS AND PUMPING. 

A Handbook for Pump Users. Being Notes on Selection, Construction, and 

Management. By M. Powis Bale, M.I.M.E. Fourth Edition. Crown 

8vo, cloth. [Just Published. 3/6 

" The matter is set forth as concisely as possible. In fact, condensation rather than diffuseness 

has been the author's aim throughout; yet he does not seem to have omitted anything lilcely to be of 

\ise.*'--JouriMl of Gas Lighting. 

"Thoroughly practical and simply and clearly written." — Glasgow Herald. 

MILLING MACHINES AND PROCESSES. 

A Practical Treatise on Shaping Metals by Rotary Cutters. Including Informa- 
tion on Making and Grinding the Cutters. By Paul N. Hasluck, Author 
•' Lathe Work." With upwards of 300 Engravings. Large crown 8vo, 352 pag 
cloth ...... ........ 12/ 

" A new departure in engineering literature. . . . We can recommend this work to all intereste 

in milling machines ; it is what it professes to be — a practical treatise." — Engineer. 

" A capital and reliable book which will no doubt be of considerable service both to those who are 
already acquainted with the process as well as to those who contemplate its adoption." — Industries 

LATHE-WORK. 

A Practical Treatise on the Tools, Appliances, and Processes employed in the 
Art of Turning. By Paul N. Hasluck. Seventh Edition. Crown 8vo, cloth. 

[Just Published. 6/- 

" Written by a man who knows not only how work ought to be done, but who ajso knows how to 
do it, and how to convey his knowledge to others. To all turners this book would be valuable."— 
Engineering. 

"We can safely recommend the work to young engineers. To the amateur it will simply be 
invaluable. To the student it will convey a great desu of useful information." — Engineer. 

SCREW THREADS. 

And Methods of Producing Them. With numerous Tables and complete 
Directions for using Screw-Cutting Lathes. By Paul N. Hasluck, Author of 
" Lathe- Work," &c. With Seventy-four Illustrations. Fifth Edition. Waist- 
coat-pocket size 1/6 

" Full of useful information, hints, and practical criticism. Taps, dies, and screwing tools generally 
are illustrated and their action described." — Mechanical World. 

"It is a complete compendium of all the details of the screw-cutting lathe ; in fact a mtUtum-in- 
Parvo on all the subjects it treats upon." — Carpenter and Builder. 

TABLES AND MEMORANDA FOR ENGINEERS, 

MECHANICS, ARCHITECTS, BUILDERS, &c* 

Selected and Arranged by Francis Smith. Sixth Edition, Revised, including 
Electrical Tables, Formulae, and Memoranda. Waistcoat-pocket size, 
limp leather. [J^st Published. 1/6 

" It would, perhaps, be as difficult to make a small pocket-book selection of notes and formulas to 
suit ALL engineers as it would be to make a universal medicine ; but Mr. Smith's waistcuat-pocket 
collection may be looked upon as a successful attempt." — Engineer. 

" The best example we have ever seen of 270 pages of useful matter packed into the dimensions of 
a card case." — Building News. " A veritable pocket treasury of knowledge." — Iron. 

POCKET GLOSSARY OF TECHNICAL TERMS. 

English^French, French-English ; with Tables suitable for the Architectural, 

Engineering,. Manufacturing, and Nautical Professions. By John James 

Fletcher, Engineer and Surveyor. Third Edition. 200 pp. Waistcoat-pocket 

size, limp leather. [J^*st Published. 1/6 

" It is a very great advantage for readers and correspondents in France and England to have so 

large a number 01 the words relating to engineering and manufactures collected in a liliputian volume. 

The little book will be useful both to students and travellers." — A rchitect. 

" The glossary of terms is verv complete, and many of the Tables are new and well-arranged. We 
cordially commend the book." — Mechanical World. 
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THE ENGINEER'S YEAR-BOOK FOR 1902. 

Comprising Formulae, Rules, Tables. Data and Memoranda in Civil, Mechanical, 
Electrical, Marine and Mine Engineering. By H. R. Kempe, A.M.Inst.C.E., 
M.I.E.E., Technical Officer of the Engineer-in-Chiefs Office, General Post 
Office, London, Author of " A Handbook of Electrical Testing," " The Electrical 
Engineer's Pocket-Book," &c. With nearly i.ooo Illustrations, specially Engraved 
for the work. Crown 8vo, 850 pages, leather. ij^^^ Published. 8/- 

*' Represents an enormous quantity of work, and forms a desirable book of reference." — T)u 
Engineer. 

" The volume is distinctly in advance of most similar publications in this country."— Engineering. 

"This valuable and well-designed book of reference meets the demands of all descriptions ot 
engineers." — Saturday Review. 

•Teems with up-to-date information in every branch of engineering and construction."— fitt»Ww^ 
News. 

" The needs of the engineering profession could hardly be supplied in a more admirable, complete 
and convenient form. To say that it more than sustains all comparisons is praise of the highest sort, 
and that may justly be said of it." — Mining Journal. 

" There is certainly room for the new comer, which supplies explanations and directions, as well 
as formulae and tables. It deserves to become one of the most successful of the technical annuals." — 
A rchitect. 

*' Brings together with great skill all the technical information which an engineer has to use day by 
day. It is in every way admirably equipped, and is sure to prove successful."--*S'cofcman. 

" The up-to-dateness of Mr. Kempe's compilation is a quality that will not be lost on the busy 
people for wnom the work is intended.' —G/asgow Herald. 

THE PORTABLE ENGINE. 

A Practical Manual on its Construction and Management. For the Use 
of Owners and Users of Steam Engines generally. By William Dyson 
Wansbrough. Crown Svo, cloth 3/6 

" This is a work of value to those who use steam machinery. . . . Should be read by every one 
who has a steam engine, on a farm or elsewhere." — Mark Lane Express. 

" We cordially commend this work to buyers and owners of steam engines, and to those who have 
to do with their construction or use." — Timber Trades Journal. 

" Such a general knowledge of the steam-engine as Mr. Wansbrough furnishes to the reader should 
be acquired by all intelligent owners and others who use the steam engine." — Building News. 

•* An excellent text-book of this useful form of engine. The ' Hints to Purchasers' contain a good 
deal of common-sense and practical wisdom." — Engltsh Mechanic. 

IRON AND STEEL. 

A work for the Forge, Foundry, Factory, and Office. Containing ready, useful, 

and trustworthy Information for Ironmasters and their Stock-takers ; Managers 

of Bar, Rail, Plate, and Sheet Rolling Mills ; Iron and Metal Founders ; Iron 

Ship and Bridge Builders ; Mechanical, Mining, and Consulting Engineers ; 

Architects, Contractors, Builders, &c. By Charles Hoare, Author of " The 

Slide Rule, " &c. Ninth Edition. 32mo, leather 6/" 

" For comprehensiveness the book has not its equal." — Iron. 
" One of the best of the pocket books." — English Mechanic. 

CONDENSED MECHANICS. 

A Selection of Formulae, Rules, Tables, and Data for the Use of Engineering 
Students, Science Classes, <&c. In accordance with the Requirements of the 
Science and Art Department. By W. G. Crawford Hughes, A.M.I.C.E. 
Crown Svo, cloth 2/6 

'* The book is well fitted for those who are either confronted with practical problems in their work, 
or are preparing for examination and wish to refresh their knowledge by going through their formulas 
again." — Marine Engineer. 

" It is well arranged, and meets the wants of those for whom it is intended." — Railway News, 

THE SAFE USE OF STEAM. 

Containing Rules for Unprofessional Steam-users. By an Engineer. Seventh 
Edition. Sewed 6ci. 

" If steam-users would but learn this little book by heart, boiler explosions would become sensa- 
tions by their rarity." — English Mechanic. 
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THE LOCOMOTIVE ENGINE^ 

The Autobiography of an Old Locomotive Engine. By Robert Weatherburn, 
M.I.M.E. With Illustrations and Portraits of George and Robert Stephen- 
son. Crown 8vo, cloth. {_]ust Published. Net 2/6 

Summary of Contents. Prologue. — Cylinders. — Motions. — Connecting Rods. — Frames. — 
Wheels. — Pumps, Clacks, &c. — Injectors. — Boilers. — Smoke Box. — Chimney. — Weather Board 
AND Awning. — Internal Dissensions. — Engine Drivers, &c. 

" It would be difficult to imagine anything more ingeniously planned, more cleverly worked out, 
and more charmingly written. Readers, whether young or old, of a mechanical turn, cannot fail to 
find the volume most enjoyable as well as most instructive." — Glasgow Herald. 

THE LOCOMOTIVE ENGINE & ITS DEVELOPMENT. 

A Popular Treatise on the Gradual Improvements made in Railway Engines 

between 1803 and 1896. By Clement E. Stretton, C.E. Fifth Edition, 

Revised and Enlarged. With 120 Illustrations. Crown 8vo, cloth 3/6 

" Students of railway history and all who are interested in the evolution of the modern locomotive 
will find much to attract and entertain in this volume." — The Times. 

LOCOMOTIVE ENGINE DRIVING. 

A Practical Manual for Engineers in Charge of Locomotive Engines. By 
Michael Reynolds, formerly Locomotive Inspector, L. B. and S. C. R. Eleventh 
Edition. Including a Key to the Locomotive Engine. Cr. 8vo, cloth. 4/6 

" Mr. Reynolds has supplied a want, and has supplied it well. We can confidently recommend the 
book not only to the practical driver, but to everyone who takes an interest in the performance oi 
locomotive engines." — The Engineer. 

" Mr. Reynolds has opened a new chapter in the literature of the day. This admirable practical 
treatise, of the practical utility of which we have to speak in terms of warm commendation." — AthenauWi 

THE MODEL LOCOMOTIVE ENGINEER, 

Fireman, and Engine-Boy. Comprising a Historical Notice of the Pioneer 
Locomotive Engines and their Inventors. By Michael Reynolds. Second 
Edition, with Revised Appendix. Crown 8vo, cloth .... 4/6 

" From the technical knowledge of the author, it will appeal to the railway man of to-day more 
lorcibly than anvthing written by Dr. Smiles." — English Mechanic. 

"We should be glad to see this book in the possession ot everyone in the kingdom who has ever 
laid, or is to lay, hands on a locomotive engine." — Iron. 

CONTINUOUS RAILWAY BRAKES. 

A Practical Treatise on the several Systems in Use in the United Kingdom : 

their Construction and Performance. By Michael Reynolds. Large crown 

8vo, cloth 9/" 

"A popular explanation of the different brakes. It will be of great assistance in forming public 
opinion, and will be studied with benefit by those who take an interest in the brake." — English Mechanic. 

stationary engine driving. 

A Practical Manual for Engineers in Charge of Stationary Engines. By 
Michael Reynolds. Sixth Edition. With Plates and Woodcuts. Crown 
8vo, cloth ♦/6 

" The author is thoroughly acquainted with his subjects, and his advice on the various points treated 
is clear and practical." — Engineering. 

" Our author leaves no stone unturned. He is determined 4hat his readers shall not only know 
something about the stationary engine, but all about it." — Engineer. 

ENGINE-DRIVING LIFE 

Stirring Adventures and Incidents in the Lives of Locomotive Engine-Drivers. 

By Michael Reynolds. Third Edition. Crown 8vo, cloth. . . 1/6 

" From first to last perfectly fascinating. Wilkie Collins's most thrilling conceptions are thrown into 
the shade by true incidents, endless in their variety, related in every page." — North British Mail. 

THE ENGINEMAN'S POCKET COMPANION, 

And Practical Educator for Enginemen, Boiler Attendants, and Mechanics. 

By Michael Reynolds. With Forty-five Illustrations and numerous Diagrams. 

Fourth Edition, Revised. Royal i8mo, strongly bound for pocket wear . 3/6 

" This admirable work is the honest workmanship of a competent engineer." — Glasgow Herald. 
" A most meritorious work, giving in a succinct and practical form all the information an engine- 
minder desirous of mastering the scientific principles of his daily calling would require." — The Miller. 
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LIGHT RAILWAYS FOR THE UNITED KINGDOM, 

INDIA, AND THE COLONIES. 

A Practical Handbook setting forth the Principles on which Light Railways 

should be Constructed. Worked, and Financed ; and detailing the cost of 

Construction, Equipment. Revenue and Working Expenses. By J. C. Mackay, 

F.G.S., A.M. Inst. C.E. Illustrated with Plates and Diagrams. 8vo, cloth 15/-> 

" Mr. Mackay's volume Is clearly and concisely written, admirably arranged, and freely illustrated. 
The book is exactly what has been long wanted. We recommend it to all interested in the subjecL 
It is sure to have a wide sale." — Railway Neios. 

TUNNELLING. 

A Practical Treatise. By C. Prelini, C.E., with Additions by C. S. Hill, C.E. 
With 150 Diagrams and Illustrations. Royal 8vo, cloth. 

[Just Published. Net 16/- 

PRACTICAL TUNNELLING- 

Explaining in detail Setting-out the Works, Shaft-sinking, and Heading-driving, 
Ranging tLe Lines and Levelling underground, Sub-Excavating, Timbering and 
the Construction of the Brickwork of Tunnels. By F. W. Simms. M.Inst. C.E. 
Fourth Edition, Revised and Further Extended, including the most Recent 
(1895) Examples of Sub-aqueous and other Tunnels by D. Kinnear Clark^ 
M.Inst. C.E. With 34 Folding Plates. Imperial 8vo, cloth . 



" The present (1896) edition has been brought right up to date, and is thus rendered a work to 
which civil engineers generally should have ready access, and to which engineers who have con- 
struction work can hardly afford to be without, but which to the younger members of the profession 
is invaluable, as from its pages they can learn the state to which the science of tunnelling has 
attained." — Railway News. 

THE WATER SUPPLY OF TOWNS, AND THE CON^ 

STRUCTION OF WATER^WORKS. 

A Practical Treatise for the Use of Engineers and Students of Engineering. By 
W. K. Burton, A.M.Inst.C.E., Consulting Engineer to the Tokyo Water- 
Works. Second Edition, Revised and Extended. With numerous Plates and 
Illustrations. Super-royal 8vo, buckram. IJ^^^ Published. 26/* 

I. Introductory. — II. Different Qualities 
OF Water. — III. Quantity of Water to be 
Provided. — IV. On Asckrtaining whether a 
Proposed Source of Supply is Sufficient. 
— V. On Estimating the Storage Capacity 

REQUIRED to BE PROVIDED. — VI. CLASSIFICA- 
TION OF Waterworks. — VII. Impounding Re- 
servoirs. — VIII. Earthwork Dams. — IX. 
Masonry Dams. — X. The Purification of 
Water. — XI. Settling Reservoirs.— XII. Sand 
Filtration. — XIII. Purification of Water 
BY Action of Iron, Softening of Water by 
Action of Lime, Natural Filtration.— XIV. 
Service or Clean Water Reservoirs — 
Water Towers— Stand Pipes.— XV. The Con- 
nection OF Settling Reservoirs, Filter Beds 
AND Service Reservoirs.— XVI. Pumping Ma- 



chinery.— XVII. Flow of Water in Conduits 
— Pipes and Open Channels. — XVIII. Distri- 
bution Systems.— XIX. Special Provisions 
for the Extinction of Fire. — XX. Pipes for 
Waterworks.— XXI. Prevention of Waste 
of Water.— XXII. Various Appliances usei> 
IN Connection with Waterworks. 



Appendix I. By Prof. JOHN MILNE, F.R.S. 
— Considerations concerning the Prob- 
able Effects of Earthquakes on Water- 
works, AND the Special Precautions to 
BE taken in Earthquake Countries. 

Appendix II. By JOHN DE RIJKE, C.E.— 
On Sand Dunes and Dune Sand as a 
Source of Water Supply. 
•* The chapter upon filtration of water is very complete, and the details of construction well illus- 
trated. . . . The work should be specially valuable to civil engineers engaged iii work in Japan, 
but the interest is by no means confined to that locality. "—^Enginur. 

" We congratulate the author upon the practical commonsense shown in the preparation of this 
work. . . . The plates and diagrams have evidently been prepared with great care, and cannot 
fail to be of great assistance to the student." — Builder. 

RURAL WATER SUPPLY. 

A Practical Handbook on the Supply of Water and Construction of Waterworks 
for small Country Districts. By Allan Greenwell, A.M.I.C.E., and W. T. 
CuRRY, A.M.I.C.E., F.G.S. With Illustrations. Second Edition, Revised. 
Crown 8vo, cloth. [/"^^ Published. 5/- 

" We conscientiously recommend it as a very useful book for those concerned in obtaining water 
for small districts, giving a great deal of practical information in a small compass." — Builder. 

" The volume contains valuable information upon all matters connoted with water supply. • • • 
It is full of details on points which are continually before waterworks engineers." — Nature. 
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THE WATER SUPPLY OF OTIES AND TOWNS. 

By William Humber, A.-M.Inst.C.E., and M.Inst.M.E., Author of "Cast and 
Wrought Iron Bridge Construction," &c., &c. Illustrated with 50 Double Plates, 
I Single Plate, Coloured Frontispiece, and upwards of 250 Woodcuts, and 
containing 400 pages of Text. Imp. 4to, elegantly and substantially half-bound 

in morocco \l>iet £6 6s» 

List of Contents. 



I. Historical Sketch of some of the Means 

THAT HAVE BEEN ADOPTED FOR THE SuPPLY OF 

Water to Cities and Towns. — II. Water and 
THE Foreign Matter usually associated 
WITH it. — III. Rainfall and Evaporation. — 
IV. Springs and the Water-Bearing Forma- 
tions oFVARious Districts. — V. Measurement 
and Estimation of the Flow of Water. — 
VI. On the Selection of the Source of 
Supply. — VII. Wells. — VIII. Reservoirs. — 
IX. The Purification of Water. — X. Pumps. 
— XI. Pumping Machinery. — XII. Conduits. — 



XIII. Distribution of Water. — XIV. Meters, 
Service Pipes, and House Fittings. — XV. 
The Law and Economy of Water Works. — 

XVI. Constant and Intermittent Supply. — 

XVII. Description of Plates. — Appendices, 
GIVING Tables of Rates of Supply, Velo- 
cities, &C., &C., TOGETHER WITH SPECIFICA- 
tions of several works illustrated, among 
which will be found: aberdeen, bideford, 
Canterbury, Dundee, Halifax, Lamb&th, 
rotherham, dublin, and others. 



" The most systematic and valuable work upon water supply hitherto produced in English, or in any 
Other language. . . . Mr. Humber's work is characterised almost throughout by an exhaustiveness 
much more distinctive of French and German than of English technical treatises." — Engineer. 

HYDRAULIC POWER ENGINEERING. 

A Practical Manual on the Concentration and Transmission of Power by 
Hydraulic Machinery. By G. Croydon Marks, A.M. Inst. C.E. With nearly 
200 Illustrations. 8vo, cloth IJ^st Published. Net 9/- 

Summary of Contents, 
Principles of Hydraulics. — The Flow of 



WORKING AND Forging Machinery.—H YD RAULic 
Riveters. — Hand and Power Pumps. — Steam 
Pumps. — Turbines. — Impulse Turbines. — Re- 
action Turbines. — Design of Turbines in 
Detail. — Water Wheels. — Hydraulic En- 
gines. — Recent Achievements.— Pressure of 
Water. — Action of Pumps, &c. 



Water. — Hydraulic Pressures. — Material. 
— Test Load.— Packings for Sliding Sur- 
faces. — Pipe Joints. — Controlling Valves. 
— Platform Lifts.— "-Workshop and Foundry 
Cranes. — Warehouse and Dock Cranes. — 
Hydraulic Accumulators — Presses for 
Baling and other Purposes.— Sheet Metal- 

** We have nothing but praise for this thoroughly valuable work. The author has succeeded in 
rendering his subject interesting as well as instructive." — Practical Engineer. 

'* Can be unhesitatingly recommended as a useful and up-to-date manual on hydraulic transmission 
and utilisation of power." — Mechanical World. 

HYDRAULIC TABLES, CO-EFFIQENTS, & FORMULAE. 

For Finding the Discharge of Water from Orifices, Notches, Weirs, Pipes, and 
Rivers. With New Formulae, Tables, and General Information on Rain-fall, 
Catchment-Bgsins, Drainage, Sewerage, Water Supply for Towns and Mill 
Power. By John Neville, Civil Engineer, M.R.I, A. Third Edition, carefully 
Revised, with considerable Additions. Numerous Illustrations. Crown Svo; 

cloth 14/- 

*' It is, of all English books on the subject, the one nearest to completeness." — Architect, 

HYDRAULIC MANUAL. 

Consisting of Working Tables and Explanatory Text. Intended as a Guide in 
Hydraulic Calculations and Field Operations. By Lowis D'A. Jackson, Author 
of "Aid to Survey Practice," "Modern Metrology," &c. Fourth Edition, 
Enlarged. Large crown 8vo, cloth ........ 16/- 

" The author has constructed a manual which may be accepted as a trustworthy guide to this branch 
of the engineer's profession." — Engineering. 

WATER ENGINEERING. 

A Practical Treatise on the MeasuremeAt, Storage, Conveyance, and Utilisation 
of Water for the Supply of Towns, for Mill Power, and for other Purposes. By 
Charles Slagg, A. M.Inst. C.E. Second Edition. Crown 8vo, cloth . 7/6 

" As a small practical treatise on the water supply of towns, and on some applications of water- 
power, the work is in manv respects excellent." — Engineering. 

" The author has collated the results deduced from the experiments of the most eminent 
authorities, and has presented them in a compact and practical form, accompanied by very clear 
^d detailed explanations. . . . The application of water as a motive power is treated very carefully 
and exhaustively."-^B«t7^en 
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THE RECLAMATION OF LAND FROM TIDAL WATERS. 

A Handbook for Engineers, Landed Proprietors, and others interest^ in Works 
of Reclamation. By Alexander Bbazeley, M.Inst.C.E. With Illustrations. 
8vo, cloth. ^J^^i Published. Net 10/6 

*' The book shows in a concise way what has to be done in reclaiming land from the sea, and the 
best wav of doing it. The work contains a great deal of practical and useful information which cannot 
fail to De of service to engineers entrusted with the enclosure of salt marshes, and to land owners 
intending to reclaim land from the sea." — The Engineer. 

" The author has carried out his task efficiently and well, and his book contains a large amount ot 
information of great service to engineers and others interested in works of reclamation." — Nature. 

MASONRY DAMS FROM INCEPTION TO COMPLETION. 

Including numerous Formulae, Forms of Specification and Tender, Pocket 

Diagram of Forces, &c. For the use of Civil and Mining Engineers. By C. F. 

Courtney, M.Inst.C.E. 8vo, cloth 9/- 

"The volume contains a good deal of valuable data, and furnishes the engineer with practical^ 
advice. Many useful suggestions will be found in the remarks on site and position, location of dam,* 
foundations and construction." — Building News. 

RIVER BARS. 

The Causes of their Formation, and their Treatment by "Induced Tidal Scour; '* 

with a Description of the Successful Reduction by this Method of the Bar at 

Dublin. By I. J. Mann, Assist. Eng. to the Dublin Port and Docks Board. 

Royal 8vo, cloth 7/6 

" We recommend ajl interested in harbour works — and,* indeed, those concerned in the improve- 
ments of rivers generally — to read Mr. Mann's interesting work." — Engineer. 

DRAINAGE OF LANDS, TOWNS, AND BUILDINGS. 

By G. D. Dempsey, C.E. Revised, with large Additions on Recent Practice 

in Drainage Engineering, by D. Kinnear Clark, M.Inst.C.E. Third 

Edition. Fcap. 8vo, cloth. 4/6 

" The new matter added to Mr. Dempsey 's excellent work is characterised by the comprehensive 
grasp and accuracy of detail for which the name of Mr. D. K. Clark is a sufficient voucher." — 
Athenetum. 

TRAMWAYS i THEIR CONSTRUCTION & WORKING. 

Embracing a Comprehensive History of the System ; with an exhaustive Analysis 

of the Various Modes of Traction, including Horse Power, Steam, Cable 

Traction, Electric Traction, &c. ; a Description of the Varieties of Rolling Stock; 

and ample Details of Cost and Working Expenses. New Edition, Thoroughly 

Revised, and Including the Progress recently made in Tramway Construction, 

&c. &c. By D. Kinnear Clark, M.Inst.C.E. With 400 Illustrations. 8vo, 

780 pages, buckram 28/- 

"The new volume is one which will rank, among tramway engineers and those interested in 
tramway working, with the author's world-famed book on railway machinery." — The Engineer. 

PRACTICAL SURVEYING. 

A Text-Book for Students preparing for Examinations or for Survey-work in the 
Colonies. By George W. Usill, A. M.I. C.E. With 4 Lithographic Plates and 
upwards of 330 Illustrations. Seventh Edition. Including Tables of Natural Sines, 
Tangents, Secants, &c. Crown Svo, 7/6 cloth; or, on Thin Paper, leather, 
gilt edges, rounded corners, for pocket use. [Just Published. 12/6 

" The best forms of instruments are described as to their construction, uses and modes of employ- 
ment, and there are innumerable hints on work and equipment such as the author, in his experience as 
surveyor, draughtsman and teacher, has found necessary, and which the student in his inexperience 
will find most serviceable." — Engineer. 

" The latest treatise in the English language on surveying, and we have no hesitation in saying 
that the student will find it a better guide than any of its predecessors. Deserves to be recognised 
as the first book which should be put in the hands of a pupil of Civil Engineering." — Architect. 

AID TO SURVEY PRACTICE. 

For Reference in Surveying, Levelling, and Setting-out ; and in Route Surveys 
of Travellers by Land and Sea. With Tables, Illustrations, and Records. By 
Lowis D'A. Jackson, A.M. I. C.E. Second Edition, Enlarged. Svo, cloth 12/6 

" Mr. Jackson has produced a valuable vade-mecum for the surveyor. We can recommend this book 
as containing an admirable supplement to the teaching of the accomplished surveyor." — A thenaum. 

" The author brings to his work a fortunate union of theory and practical experience which, aided 
by a clear and lucid style of writing, renders the book a very useful one." — Builder. 
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SURVEYING WITH THE TACHEOMETER. 

A Practical Manual for the use of Civil and Military Engineers and Surveyors. 

Including two series of Tables specially computed for the Reduction of Readings 

in Sexagesimal and in Centesimal Degrees. By Neil Kennedy, M.Inst.C.E. 

With Diagrams and Plates. Demy 8vo, cloth. [/«5^ Published. Net 10/6 

" The work is very clearly written, and should remove all difficulties in the way of any surveyor 
desirous of making use of this useful and rapid instrument." — Nature. 

ENGINEER'S & MINING SURVEYOR'S FIELD BOOK. 

Consisting of a Series of Tables, with Rules, Explanations of Systems, and use or 
Theodolite for Traverse Surveying and Plotting the Work with minute accuracy 
by means of Straight Edge and Set Square only ; Levelling with the Theodo- 
lite; Setting-out Curves with and without the Theodolite; Earthwork Tables, 
&c. By W. Davis Haskoll, C.E. With numerous Woodcuts. Fourth Edition, 
Enlarged. Crown 8vo, cloth 12/- 

" The book is very handy ; the separate tables of sines and tangents to every minute will make it 
useful for many other purposes, the genuine traverse tables existing all the same." — A thenaum. 

LAND AND MARINE SURVEYING. 

In Reference to the Preparation of Plans for Roads and Railways ; Canals, Rivers, 
Towns' Water Supplies ; Docks and Harbours. With Description and Use of 
Surveying Instruments. By W. Davis Haskoll, C.E. Second Edition, Revised, 
with Additions. Large crown 8vo, cloth 9/» 

" This book must prove of great value to the student. We have no hesitation in recommending it, 
feeling assured that it will more than repay a careful study." — Mechanical World. 

" A most useful book for the student. We can strongly recommend it as a carefiilly-written and 
valuable text-book. It enjoys a well-deserved repute among surveyors." — Builder. 

PRINCIPLES AND PRACTICE OF LEVELLING. 

Showing its Application to purposes of Railway and Civil Engineering in the 
Construction oi Roads ; with Mr. Telford's Rules for the same. By Frederick 
W. SiMMS, M.Inst.C.E. Eighth Edition, with Law's Practical Examples for 
Setting-out Railway Curves, and Trautwine's Field Practice of Laying-out 
Circular Curves. With 7 Plates and numerous Woodcuts, 8vo. 8/6 

*^* Trautwine on Curves may be had separate 5/- 

" The text-book on levelling in most of our engineering schools and colleges." — Engineer. 
" The publishers have rendered a substantial service to the profession, especially to the younger 
members, by bringing out the present edition of Mr. Simms's useful work." — Engineering. 

AN OUTLINE OF THE METHOD OF CONDUCTING 

A TRIGONOMETRICAL SURVEY, 

For the Formation of Geographical and Topographical Maps and Plans, Military 

Reconnaissance, LEVELLING, &c., with Useful Problems, Formulae, and 

Tables. By Lieut.-General Frome, R.E. Fourth Edition, Revised and partly 

Re-written by Major-General Sir Charles Warren, G.C.M.G., R.E. With 19 

Plates and 115 Woodcuts, royal 8 vo, cloth 16/- 

" No words of praise from us can strengthen the position so well and so steadily maintained by 
Ihis work. Sir Charles Warren has revised the entire work, and made such additions as were necessary 
to bring every portion of the contents up to the present date." — Broad A rrow. 

TABLES OF TANGENTIAL ANGLES & MULTIPLES. 

For Setting-out Curves from 5 to 200 Radius. By A. Beazeley, M.Inst.C.E. 
Sixth Edition, Revised. With an Appendix on the use of the Tables for 
Measuring up Curves. Printed on 50 Cards, and sold in a cloth box, waistcoat- 
pocket size. [J^st Published. 3/S 

" Each table is printed on a small card, which, being placed on the theodolite, leaves the hands free 
to manipulate the instrument — no small advantage as regards the rapidity of work." — Engineer. 

" Verv handy : a man may know that all his day's work must fall on two of these cards, which he 
puts into nis own card-case, and leaves the rest behmd." — A thenaum. 

HANDY GENERAL EARTHWORK TABLES. 

Giving the Contents in Cubic Yards of Centre and Slopes of Cuttings and 
Embankments from 3 inches to 80 feet in Depth or Height, for use with either 
66 feet Chain or 100 feet Chain. By J. H. Watson Buck, M.Inst.C.E. On a 
Sheet mounted in cloth case 3/6 
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EARTHWORK TABLES. 

Showing the Contents in Cubic Yards of Embankments, Cuttings, &c., of Heights 

or Depths up to an average of 80 feet. By Joseph Broadbent, C.E., and 

Francis Campin, C.E. Crown 8vo, cloth 6/- 

"The way in which accuracy is attained, by a simple division of each cross section into three 
elements, two of which are constant and one variable, is ingenious." — Athenaum. 

A MANUAL ON EARTHWORK. 

By Alex. J. Graham, C.E. With numerous Diagrams. Second Edition. iSmo, 
cloth 2/6 

THE CONSTRUCTION OF LARGE TUNNEL SHAFTS. 

A Practical and Theoretical Essay. By J. H. Watson Buck, M.Inst.C.E^, 
Resident Engineer, L. and N. W. R. With Folding Plates, Svo, cloth . 12/- 

" Many of the methods given are of extreme practical value to the mason, and the observations on 
the form of arch, the rules for ordering the stone, and the construction of the templates, will be found 
of considerable use. We commend the book to the engineering profession." — Building News. 

" Will be regarded by civil engineers as of the utmost value, and calculated to save much time and 
obviate many mistakes." — Colliery Guardian. 

CAST & WROUGHT IRON BRIDGE CONSTRUCTION. 

(A Complete and Practical Treatise on), including Iron Foundations. In 
Three Parts— Theoretical, Practical, and Descriptive. By William Humber,' 
A.-M.Inst.C.E., and M.Inst.M.E. Third Edition, Revised and much. improved, 
with 115 Double Plates (20 of which now first appear in this edition), and 
numerous Additions to the Text. In 2 vols., imp. 4to, half-bound in morocco. 

£6 168. 6d. 

""A very valuable contribution to the standard literature of civil engineering. In addition to 
elevations, plans, and sections, large scale details are ^iven, which very much enhance the instructive 
worth of those illustrations."'-C»vt/ Engineer and Architect's Journal. 

" Mr. Humber's statelv volumes, lately issued— in which the most important bridges erected during 
the last five years, under tne direction of the late Mr. Brunei, Sir W. Cubitt, Mr. Hawkshaw, Mr. Page, 
Mr. Fowler, Mr. Hemans, and others among our most eminent engineers, are drawn and specified in 
igreat detail." — Engineer. 

ESSAY ON OBLIQUE BRIDGES. 

(Practical and Theoretical.) With 13 large Plates. By the late George 
Watson Buck, MJ.C.E. Fourth Edition, revised by his Son, J. H. Watson 
Buck, M.I. C.E. ; and with the addition of Description to Diagrams tor Facilitating 
the Construction of Oblique Bridges, by W. H. Barlow, M.I. C.E. Royal Svo, 
cloth .............. 12/" 

" The standard text-book for all engineers regarding skew arches is Mr. Buck's treatise, and it 
would be impossible to consult a better." — Engineer. 

" Mr. Buck's treatise is recognised as a standard text-book, and his treatment has divested the subject 
•ot many of the intricacies supposed to belong to it. As a guide to the engineer and architect, on a 
confessedly difficult subject^ Mr. Buck's work is unsurpassed." — Building News. 

THE CONSTRUCTION OF OBLIQUE ARCHES. 

(A practical Treatise on). By John Hart. Third Edition, with Plates. Imperial 
Svo, cloth . • . 8/- 

GRAPHIC AND ANALYTIC STATICS. 

In their Practical Application to the Treatment of Stresses in Roofs, Solid Girders, 
Lattice, Bowstring, and Suspension Bridges, Braced Iron Arches and Piers, and 
other Frameworks. By R. Hudson Graham, C.E. . Containing Diagrams and 
Plates to Scale. With numerous Examples, many taken from existing Structures, 
Specially arranged for Class-work in Colleges and Universities. Second Edition, 
Revised and Enlarged. Svo, cloth 16/- 

" Mr. Graham's book will find a place wherever graphic and analytic statics are used or studied." — 
Engineer. 

"The work is excellent from a practical point of view, and has evidently been prepared with much 
care. The directions for working are ample, and are illustrated by an abundance of well-selected 
examples. It is an excellent text-book for the practical draughtsman." — Athenaum, 

IX^EIGHTS OF WROUGHT IRON AND STEEL GIRDERS. 

A Graphic Table for Facilitating the Computation of- the Weights of Wrought 
Iron and Steel Girders, &c., for Parliamentary and other Estimates. By J. H. 
Watson- Buck, M.Inst. C.E. On a Sheet . . 2/6 
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PRACTICAL GEOMETRY. 

For the Architect, Engineer, and Mechanic. Giving Rules for the Delineation 
and Application of various Geometrical Lines, Figures, and Curves. By E. W. 

Tarn, M.A., Architect. 8vo, cloth . 9/- 

" No book with the same objects in view has ever been published in which the clearness of the rules 
laid down and the illustrative diagrams have been so satisfactory." — Scotsman. 

THE GEOMETRY OF COMPASSES. 

Or, Problems Resolved by the mere Description of Circles, and the use of 
Coloured Diagrams and Symbols. By Oliver Byrne. Coloured Plates. 
Crown 8vo, cloth 3/6 

HANDY BOOK FOR THE CALCULATION OF STRAINS 

In Girders and Similar Structures and their Strength. Consisting of Formulae 
and Corresponding Diagrams, with numerous details for Practical Application, 
&c. By William Humber, A.-M.Inst.C.E., &c. Fifth Edition. Crown 8vo, 
with nearly 100 Woodcuts and 3 Plates, cloth. ' 7/6 

"The formulae are neatly expressed, and the diagrams good." — Athenaum. 

"We heartily commend this really handy book to our engineer and architect readers." — English 
Mechanic. 

TRUSSES OF WOOD AND IRON. 

Practical Applications of Science in Determining the Stresses, Breaking Weights, 
Safe Loads, Scantlings, and Details of Construction. With Complete Working 
Drawings. By William Griffiths, Surveyor, Assistant Master, Tranmere 

School of Science and Art. Oblong Svo, cloth 4/6 

" This handy little book enters so minutely into every detail connected with the construction of roo* 
trusses that no student need be ignorant of these matters." — Practical Engineer. 

THE STRAINS ON STRUCTURES OF IRONWORK. 

With Practical Remarks on Iron Construction. By F. W. Sheilds, M.I.C.E. 
Svo, cloth 5/. 

A TREATISE ON THE STRENGTH OF MATERIALS- 

With Rules for application in Architecture, the Construction of Suspension 
Bridges, Railways, &c. By Peter Barlow, F.R.S. A Nev.^ Edition, revised by 
his Sons, P. W. Barlow, F.R.S. , and W. H. Barlow, F.R.S. ; to which are 
added. Experiments by Hodgkinson, Fairbairn, and Kirkaldy ; and Formulae 
for Calculating Girders, &c. Arranged and Edited by Wm. Humber, A. -M.Inst. 
C.E. Demy Svo, 400 pp., with 19 large Plates and numerous Woodcuts, cloth. 

18/- 

" Valuable alike to the student, tyro, and the experienced practitioner, it will always rank in future, 
as it has hitherto done, as the standard treatise on that particular subject." — Engineer. 

" As a scientific work of the first class, it deserves a foremost place on the bookshelves of every 
civil engineer and practical mechanic." — English Mechanic. 

SAFE RAILWAY WORKING. 

A Treatise on Railway Accidents, their Cause and Prevention ; with a Descrip- 
tion of Modern Appliances and Systems. By. Clement E. Stretton, C.E., 
Vice-President and Consulting Engineer, Amalgamated Society of Railway 
Servants. With Illustrations and Coloured Plates. Third Edition, Enlarged. 
Crown Svo, cloth 3/6 

"A book for the engineer, the directors, the < managers ; apd, in short, all who wish lor information 
on railway matters will find a perfect encyclopaedia in ' Safe Railway Working.' " — Railway Review. 

"We commend the remarks on railway signalling to all railway managers, especially where a 
uniform code and practice is advocated." — Herepath's Railway Journal. 

" The author may be congratulated on having collected, in a very convenient form, much valuable 
information on the principal questions affecting the safe working of railways." — Railway Engineer. 

EXPANSION OF STRUCTURES BY HEAT. 

By John Keily, C.E., late of the Indian Public Works Department. Crown 

Svo, cloth 3/6^ 

" The aim the author has set before him, viz., to show the efifects of heat upon metallic and other 

structures, is a laudable one, for this is a branch of physics upon which the engineer or architect Can, 

£nd but little reliable and comprehensive data in hooks.'*— BUilder. 
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THE PROGRESS OF MODERN ENGINEERING. 

Complete in Four Volumes, imperial 4to, half-morocco, price £12 12s. 

Each volume sold separately, as follows: — 
First Series. Comprising Civil. Mechanical, Marine, Hydraulic, Railway, 
Bridge, and other Engineering Works, &c. By William Humber, A.-M.Inst.C.E., 
&c. Imp. 4to, with 36 Double Plates, drawn to a large scale. Photographic 
Portrait of John Hawkshaw, C.E,, F.R.S., &c., and copious descriptive Letterpress, 
Specifications, &c., half-morocco £3 3s* 

List of the Plates and Diagrams. 

Victoria Station and Roof, L. B. & S. C. R. (8 plates); Southport Pier (2 plates); 
Victoria Station and Roof, L. C. & D. and G. W. R. (6 plates) ; Roof of Cremorne Music 
Hall ; Bridge over G. N. Railway ; Roof of Station, Dutch Rhenish Rail (2 plates) ; 
Bridge over the Thames, West London Extension Railway (5 plates) ; Armour Plates : 
Suspension Bridge, Thames (4 plates) ; The Allen Engine ; Suspension Bridge, Avon 
(3 plates) ; Underground Railway (3 plates). 

" Handsomely lithographed and printed. It will find favour with many who desire to preserve in 
a permanent form copies of the plans and specifications prepared for the guidance of the contractors for 
many important engineering works." — Engineer. 

HUMBER'S MODERN ENGINEERING. 

Second Series. Imperial 4to, with 3 Double Plates, Photographic Portrait of 
Robert Stephenson, C.E., M.P., F.R.S., &c., and copious descriptive Letterpress, 
Specifications, &c., half-morocco £3 3s» 

List of the Plates and Diagrams. 
Birkenhead Docks, Low Water Basin (15 plates) ; Charing Cross Station Roof, C. C. 
Railway (3 plates) ; Digswell Viaduct, Great Northern Railway ; Robbery Wood Viaduct, 
Great Northern Railway ; Iron Permanent Way ; Clydach Viaduct ; Merthyr, Tredegar, 
AND Abergavenny Railway ; Ebbw Viaduct, Merthyr, Tredegar, and Abergavenny Railway ; 
College Wood Viaduct, Cornwall Railway ; Dublin Winter Palace Roof (3 plates) ; 
Bridge over the Thames, L. C. and D. Railway (6 plates) ; Albert Harbour, Greenock 

(4 PLATES). 

" Mr. Humber has done the profes.sion good and true service, by the fine collection of examples he 
has here brought before the profession and the public." — Practical Mechanic's Journal. 

HUMBER'S modern ENGINEERING. 

Third Series. Imp. 4to, with 40 Double Plates, Photographic Portrait of J. R. 
M'Clean, late Pres. Inst. C.E., and copious descriptive Letterpress, Specifica- 
tions, &c., half-morocco £3 38* 

List of the Plates and Diagrams. 

Main Drainage, MErROPOL,is.— North Side. — Map showing Interception of Sewers; Middle 
Level Sewer (2 plates) ; Outfall Sewer, Bridge over River Lea (3 plates) ; Outfall 
Sewer, Bridge over Marsh Lane, North Woolwich Railway, and Bow and Barking 
Railway Junction ; Outfall Sewer, Bridge over Bow and Barking Railway (3 plates) ; 
Outfall Sewer, Bridge over East London Waterworks' Feeder (2 plates) ; Outfall 
Sewer Reservoir (2 plates) ; Outfall Sewer, Tumbling Bay and Outlet ; Outfall Sewer, 
Penstocks. South Side. — Outfall Sewer, Bermondsey Branch (2 plates) ; Outfall Sewer, 
Reservoir and Outlet (4 plates) ; Outfall Sewer, Filth Hoist ; Sections of Sewers 
(North and South Sides). 

Thames Embankment. — Section of River Wall ; Steamboat Pier, Westminster (2 
plates) ; Landing Stairs between Charing Cross and Waterloo Bridges ; York Gate. 
(2 plates) ; Overflow and Outlet at Savoy Street Sewer (3 plates) ; Steamboat Pier^ 
Waterloo Bridge (3 plates) ; Junction of Sewers, Plans and Sections ; Gullies, Plans, 
and Sections ; Rolling Stock ; Granite and Iron Forts. 

" The drawings have a constantly increasing value, and whoever desires to possess clear representa- 
tions of the two great works carried out by our Metropolitan Board will obtain Mr. Humber's 
volume." — Engineer. 

HUMBER'S MODERN ENGINEERING. 

Fourth Series. Imp. 4to, with 36 Double Plates, Photographic Portrait of 
John Fowler, late Pres. Inst. C.E., and copious descriptive Letterpress, Specifi- 
cations, &c., half morocco £3 3s» 

List of the Plates and Diagrams. 

Abbey Mills Pumping Station, Main Drainage, Metropolis (4 plates) ; Barrow Docks 
(5 plates) ; Manquis Viaduct, Santiago and Valparaiso Railway (2 plates) ; Adam's Locomo- 
tive, St. Helen's Canal Railway (2 plates) ; Cannon Street Station Roof, Charing Cross 
Railway (3 plates) ; Road Bridge over the River Moka (2 plates) ; Telegraphic Apparatus 
for Mesopotamia ; Viaduct over the River Wye, Midland Railway (3 plates) ; St. Germans 
Viaduct, Cornwall Railway (2 plates) ; Wrought-Iron Cylinder for Diving Bell ; Mill- 
wall Docks (6 plates) ; Milroy's Patent Excavator ; Metropolitan District Railwav 
(6 plates) ; Harbours, PortSj and Breakwaters (3 plates). 

** We gladly welcome another year's issue of this valuable publication from the able pen of Mr. 
Humber. The accuracy and general excellence of this work are well known, while its usefulness in 
giving the measurements and details of some of the latest examples of engineering, as carried out by 
the most eminent men in the profession, cannot be too highly prized." — Artixan. 
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MARINE ENGINEERING, SHIPBUILDING, 

NAVIGATION, ETC. 

THE NAVAL ARCHITECT'S AND SHIPBUILDER'S 

POCKET-BOOK 

Of Formulae, Rules, and Tables, and Marine Engineer's and Surveyor's Handy 
Book .of Reference. By Clement Mackrow, M.I.N.A. Seventh Edition, 700 
pages, with 300 Illustrations. Fcap., leather 12/6 

Summary of Contents. 
Signs and Symbols, Decimal Fractions. — ^Trigonometry. — Practical Geometry. — Men- 
suration. — Centres and Moments of Figures. — Moments of Inertia and Radii Gyration. — 
Algebraical Expressions for Simpson's Rules. — Mechanical Principles. — Centre of Gravity 
— Laws of Motion. — Displacement, Centre of Buoyancy. — Centre of Gravity of Ship's Hull. 
— Stability Curves and Metacentres. — Sea and Shallow-water Waves. — Rolling of Ships. — 
Propulsion and Resistance of Vessels. — Speed Trials. — Sailing, Centre of Effort. — 
Distances down Rivers, Coast Lines. — Steering and Rudders of Vessels. — Launching 
Calculations and Velocities. — Weight of Material and Gear. — Gun Particulars and 
Weight. — Standard Gauges. — Riveted Joints and Riveting. — Strength and Tests of 
Materials. — Binding and Shearing Stresses, etc. — Strength of Shafting, Pillars, Wheels, 
etc. — Hydraulic Data, etc. — Conic Sections, Catenarian Curves. — Mechanical Powers, 
Work. — Board of Trade Regulations for Boilers and Engines. — Board of Trade Regula- 
tions for Ships. — Lloyd's Rules for Boilers. — Lloyd's Weight of Chains. — Lloyd's Scant- 
lings for Ships. — Data of Engines and Vessels. — Ships' Fittings and Tests. — Seasoning 
Preserving Timber. — Measurement of Timber. — Alloys, Paints, Varnishes. — Data for 
Stowage. — Admiralty Transport Regulations. — Rules for Horse-power, Screw Pro- 
pellers, ETC. — Percentages for Butt Straps, etc. — Particulars of Yachts. — Masting and 
Rigging Vessels. — Distances of Foreign Ports. — Tonnage Tables. — Vocabulary of French 
AND English Terms. — English Weights and Measures. — Foreign Weights and Measures. — 
Decimal Equivalents. — Foreign Money. — Discount and Wage Tables. — Useful Numbers and 
Ready Reckoners. — Tables of Circular Measures. — Tables of Areas of and Circumferences 
of Circles. — Tables of Areas of Segments of Circles. — Tables of Squares and Cubes and 
Roots of Numbers. — Tables of Logarithms of Numbers. — Tables of Hyperbolic Logarithms. 
— Tables of Natural Sines, Tangents, etc. — Tables ok Logarithmic Sines, Tangents, etc. 

" In these days of advanced knowledge a work like this is of the greatest value. It contains a vast 
amount of information. We unhesitatingly say that it is the most valuable compilation for its specific 
purpose that has ever been printed. No naval architect, engineer, surveyor, seaman, wood or iron 
shipbuilder, can afford to be without this work." — Nautical Magazine. 

" Should be used by all who are engaged in the construction or design of vessels. . . . Will be 
found to contain the most useful tables and formulae required by shipbuilders, carefully collected from 
the best authorities, and put together in a popular and simple form. The book is one of exceptional 
merit." — Engineer. 

" The professional shipbuilder has now, in a convenient and accessible form, reliable data for 
solving many of the numerous problems that present themselves in the course of his work." — Iron. 

"There is no doubt that a pocket-book of this description must be a necessity in the shipbuilding 
trade. . . . The volume contains a mass of useful intormation clearly expressed and presented in 
a handy form." — Marine Engineer. 

WANNAlSrS MARINE ENGINEER'S GUIDE 

To Board of Trade Examinations for Certificates of Competency. Containing 
all latest Questions to Date, with Simple, Clear, and Correct Solutions; 
302 Elementary Questions with Illustrated Answers, and Verbal Questions and 
Answers ; complete Set of Drawings with Statements completed. By A. C. 
Wannan, C.E., Consulting Engineer, and E. W. I. Wannan, M.I.M.E., 
Certificated First Class Marine Engineer. Illustrated with numerous Engrav- 
ings. Second Edition, Revised and Enlarged. 500 pages. Large crown 8vo, 
cloth. ' \_Just Published. Net 10/6 

" The book is clearly and plainly written and avoids unnecessary explanations and formulas, and 
we consider it a valuable book for students of marine engineering." — Nautical Magazine. 

" This is an excellent book. The young engineer with the world before him could hardly make a 
sounder base. The feature of the volume is its simplicity." — Glasgow Herald. 

"The work covers all points on which information is indispensable, and does so in a manner 
which affords those who eo to it for guidance an opportunity of not only gaining knowledge, but of 
testing to what extent tney have succeeded in mastering the multifarious details with which the 
volume abounds."— Scotsman. 

WANNAN*S MARINE ENGINEER'S POCKET-BOOK. 

Containing latest Board of Trade Rules and Data for Marine Engineers. By 
A. C. Wannan, C.E. Second Edition, carefully Revised. Square i8mo, with 

Thumb Index, leather 6/- 

" There is a great deal of useful information in this little pocket-book. It is of the rule>of-thumb 
order, and is, on that account, well adapted to the uses of the sea-going engineer." — Engineer. 

" The work, with its many diagrams, condenses the information that is contained in the larger 
works on the subject, in such a manner as to be very handy for reference."— JVau^a/ Magazine, 

B 
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SEA TERMS, PHRASES, AND WORDS 

(Technical Dictionary of) used in the English and French Languages. (English- 
French. French-English .J For the Us& of Seamen, Engineers, Pilots, Ship- 
builders, Shipowners, and Ship-brokers. Compiled by W. Pirrib, late of the 
African Steamship Company. Fcap. 8vo, cloth limp .... 6/- 

" This volume will be highly appreciated by seamen, engineers, pilots, shipbuilders and ship- 
owners. It will be found wondenully accurate and complete/'— -Scotsman. 

" A very useful dictionary, which nas long been wanted by French and English engineers, masters, 
officers and others."— SW^j>w^ World. 

ELECTRIC SHIP LIGHTING* 

A Handbook on the Practical Fitting and Running of Ship's Electrical Plant, for 
the Use of Shipowners and Builders, Marine Electricians and Sea-going 
Engineers in Charge. By J. W. Urquhart, Author of "Electric Light," 
" Dynamo Construction," &c. Second Edition, revised and extended. With 
numerous Illustrations. Crown 8vo, cloth [/!«/ Published. IjB 

MARINE ENGINEER'S POCKET-BOOK. 

Consisting of useful Tables and Formulae. By Frank Proctor, A.I.N.A. 

Third Edition. Royal 32mo, leather 4/- 

** We recommend it to our readers as going far to supply a long-felt want." — Naval Science. 
" A most useful companion to all marine engineers." — United Service Ganette. 

ELEMENTARY MARINE ENGINEERING. 

A Manual for Young Marine Engineers and Apprentices. In the Form of 

Questions and Answers on Metals, Alloys, Strength of Materials, Construction 

and Management of Marine Engines and Boilers, Geometry, &c. With an 

Appendix of Useful Tables. By John Sherren Brewer, Government Marine 

Surveyor, Hongkong. Fourth Edition, small crown 8vo, cloth. 1/6 

"Contains much valuable information for the class for whom it is intended, especially in the 
chapters on the management of boilers and engines." — Nautical Magazine. 

MARINE ENGINES AND STEAM VESSELS. 

A Treatise on. By Robert Murray, C.E. Eighth Edition, thoroughly 
Revised, with considerable Additions by the Author and by George Carlisle, 
C.E., Senior Surveyor to the Board of Trade at Liverpool. Crown 8vo, cloth. 

practical navigation. 

Consisting of The Sailor's Sea-Book, by James Greenwood and W. H. 
Rosser ; together with the requisite Mathematical and Nautical Tables for the 
Working of the Problems, by Henry Law, C.E., and Professor J. R. Young. 
Illustrated. i2mo, strongly half-bound 7/- 

THE art and science OF SAILMAKING. 

By Samuel B. Sadler, Practical Sailmaker, late in the employment of Messrs. 
Ratsey and Lapthorne, of Cowes and Gosport. With Plates and other Illustra- 
tions. Small 4to. cloth 12/6 

" This extremely practical work gives a complete education in all the branches of the manufacture, 
cutting out, roping, seaming and goring. It is copiously illustrated, and will form a first-rate text-book 
and g^de." — Portsmouth Times. 

CHAIN CABLES AND CHAINS. 

Comprising Sizes and Curves of Links, Studs, &c.. Iron for Cables and Chains, 
Chain Cable and Chain Making, Forming and Welding Links, Strength of 
Cables and Chains, Certificates for Cables, Marking Cables. Prices of Chain 
Cables and Chains, Historical Notes, Acts of Parliament, Statutory Tests, 
Charges for Testing, List of Manufacturers of Cables, &c., &c. By Thomas W. 
Traill, F.E.R.N., M.Inst.C.E., Engineer-Surveyor-in-Chief, Board of Trade, 
Inspector of Chain Cable and Anchor Proving Establishments, and General 
Superintendent, Lloyd's Committee on Proving Establishments. With numerous 
Tables, Illustrations, and Lithographic Drawings. Folio, cloth, bevelled boards. 

£2 2s. 

" It contains a vast amount of valuable information. Nothing seems to be wanting to make it a 
complete and standard work of reference on the subject." — Nautical Magazine. 
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MINING, METALLURGY, AND 
COLLIERY WORKING. 

PROSPECTING FOR GOLD. 

A Handbook of Practical Information and Hints for Prospectors based on 
Personal Experience. By Daniel J. Rankin, F.R.S.G.S., M.R.A.S., Author of 
"The Zambesi Basin," &c. ; formerly Manager of the Central African Company, 
and Leader of African Gold Prospecting Expeditions. With Illustrations 
specially Drawn and Engraved for the Work. Fcap. 8vo, leather. 

[Just Published. Net 7/6 

THE METALLURGY OF GOLD. 

A Practical Treatise on the Metallurgical Treatment of Gold-bearing Ores. 

Including the Assaying, Melting, and Refining of Gold. By M. Eissler, 

Mining Engineer, A.I.M.E., Member of the Institute of Mining and Metallurgy. 

Fifth Edition, Enlarged and Re-arranged. With over 300 Illustrations and 

Numerous Folding Plates. Medium 8vo. cloth. {Just Published. Net 21/- 

" This book thoroughly deserves its title of a ' Practical Treatise.' The whole process of gold 

mining, from the breaking of the quartz to the assay of the bullion, is described in clear and orderly 

narrative and with much, out not too much, fulness of detail." — Saturday Review. 

" The work is a storehouse of information and valuable data, and we strongly recommend it to all 
professional men engaged in the gold-mining industry." — Mining Journal. 

THE CYANIDE PROCESS OF GOLD EXTRACTION. 

Including its Practical Application on the Witwatersrand Gold Fields in South 
Africa. By M. Eissler, M.E., Author of "The Metallurgy of Gold," &c. 
With Diagrams and Working Drawings. Second Edition, Revised and Enlarged. 

8vo, cloth 7/6 

** This book is just what was needed to acquaint mining men with the actual working of a process 
which is not only the most popular, but is, as a general rule, the most successful for the extraction ot 
gold from tailings." — Mining Journal. 

" The work will prove invaluable to all interested in gold mining." — Chemical News. 

DIAMOND DRILLING FOR GOLD & OTHER MINERALS. 

A Practical Handbook on the Use of Modern Diamond Core-Drills in Prospect- 
ing and Exploiting Mineral-bearing Properties, including Particulars of the Cost 
of Apparatus and Working. By G. A. Denny, M.N.E.Inst.M.E., M.I.M. & M., 
Author of "The Klerksdorp Goldfields." Medium 8vo, 168 pp., with Illustrative 
Diagrams. [Just Published. 12/6 

" There is cartainly scope for a work on diamond drilling, and Mr. Denny deserves grateful 
recognition for supplying a decided want. We strongly recommend every board of directors to 
carefully peruse the pages treating of the applicability of diamond drilling to auriferous deposits and, 
under certain conditions, its advantages over shaft sinking for systematic prospecting, both from the 
surface and underground. The author has given us a valuable volume of eminently practical data 
that should be in the possession of those interested in mining." — Mining Journal. 

" Mr. Dennv's handbook is the first English work to give a detailed account of the use of modem 
diamond core-drills in searching for mineral deposits. The work contains much information of a 
practical character, including particulars of the cost of apparatus and of working." — Nature. 

FIELD TESTING FOR GOLD AND SILVER. 

A Practical Manual for Prospectors and Miners. By W. H. Merritt, 
M.N.E.Inst.M.E., A.R.S.M., &c. With Photographic Plates and other Illustra- 
tions. Fcap. Svo, leather. [Just Published. Net Bl» 
'* As an instructor of prospectors classes Mr. Merritt has the advantage of knowing exactly the 
information likely to be most valuable to the miner in the field. The contents cover all the details ot 
sampling and testing gold and silver ores. A usefril addition to a prospector's kit." — Mining Journal. 

" It gives the gist of the author's experience as a teacher of prospectors, and is a book which no 
prospector could use habitually without finding it pan out well." — Scotsman. 

THE PROSPECTOR'S HANDBOOK. 

A Guide for the Prospector and Traveller in Search of Metal-Bearing or other 
Valuable Minerals. By J. W. Anderson, M.A. (Camb.), F.R.G.S. Eighth 
Edition, thoroughly Revised and much Enlarged. Small crown Svo, 3/6 cloth ; 
or, leather, pocket-book form, with tuck. [Just Published. 4/6 

" Will supply a much felt want, especially amoiu; Colonists, in whose way are so ofien thrown many 
mineralogical specimens the value of which it is difficult to determine." — Engineer. 

" How to find commercial minerals, and how to identify them when they are foimd, are the leading 
points to which attention is directed. The author has managed to pack as much practical detail into 
nis pages as would supply material for a book three times its size." — Mining Journal. 

B 2 
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THE METALLURGY OF SILVER. 

A Practical Treatise on the Amalgamation, Roasting, and Lixiviation of Silver 
Ores. Including the Assaying, Melting, and Refining of Silver Bullion. By 
M. EissLKR, Author of " The Metallurgy of Gold," &c. Third Edition. Crown 

8vo, cloth 10/6 

" A practical treatise, and a technical work which we are convinced will supply a long felt want 
amongst practical men, and at the same time be of value to students and others indirectly connected 
with tne industries."— A/ ♦ntMg'/oMfna/. 

" From first to last the book is thoroughly sound and reliable." — Colliery Guardian. 
" For chemists, practical miners, assayers, and investors alike, we do not know of any work on the 
subject so handy and yet so comprehensive." — Glasgow Herald. 

THE HYDRO-METALLURGY OF COFFER ORES. 

By M. EissLER, Author of " The Metallurgy of Gold," &c. Medium 8vo, with 
Folding Plates. [In the Press. 

THE METALLURGY OF ARGENTIFEROUS LEAD. 

A Practical Treatise on the Smelting of Silver-Lead Ores and the Refining of 
Lead Bullion. Including Reports on various Smelting Establishments and 
Descriptions of Modern Smelting Furnaces and Plants in Europe and America. 
By M. EissLER, M.E., Author of " The Metallurgy of Gold," &c. Crown 8vo, 
400 pp., with 183 Illustrations, cloth 12/6 

" The numerous metallurgical processes, which are fully and extensively treated of, embrace all the 
stages experienced in the passage of the lead from the various natural states to its issue from the refinery 
as an article of commerce." — Practical Engineer. 

" The present volume fully maintains the reputation of the author. Those who wish to obtain a 
thorough insight into the present state of this industry cannot do better than read this volume, and all 
mining engineers cannot fail to find many useful hints and suggestions in it." — Industries. 

METALLIFEROUS MINERALS AND MINING. 

By D. C. Davies, F.G.S. Sixth Edition, thoroughly Revised and much Enlarged 
by his Son, E. Henry Davies, M.E., F.G.S. 600 pages, with 173 Illustrations. 
Large crown 8 vo, cloth. \Just Published. Net 12/6 

" Neither the practical miner nor the general reader, interested in mines, can have a better book 
for his companion and his guide." — Mining Journal. 

" As a history of the present state of mining throughout the world this book has a real value, and 
it supplies an actual want." — Athenaum. 

MACHINERY FOR METALLIFEROUS MINES. 

A Practical Treatise for Mining Engineers, Metallurgists and Managers of 
Mines. By E. Henry Davies, M.E., F.G.S. Crown 8vo, 580 pp., with 
upwards of 300 Illustrations, cloth 12/6 

" Mr. Davies, in this handsome volume, has done the advanced student and the manager of mines 
good service. Almost every kind of machinery in actual use is carefully described, and the woodcuts 
and plates are good." — Athenaum. 

" From cover to cover the work exhibits all the same characteristics which excite the confidence 
and attract the attention of the student as he peruses the first page. The work may safely be recom- 
mended. By its publication the literature connected with tne industry will be enriched, and the 
reputation of its author enhanced." — Mining Journal. 

EARTHY AND OTHER MINERALS AND MINING. 

By D.C. Davies, F.G.S., Author of "Metalliferous Minerals," &c. Third 
Edition, Revised and Enlarged, by his Son, E. Henry Davies, M.E., F.G.S. 
With about 100 Illustrations. Crown 8vo, cloth 12/6 

" We do not remember to have met with any English work on mining matters that contains the 
same amount of information packed in equally convenient form." — Academy. 

"We should be inclined to rank it as among the very best of the handy technical and trades 
manuals which have recently appeared." — British Quarterly Review. 

BRITISH MINING. 

A Treatise on the History, Discovery, Practical Development, and Future 
Prospects of Metalliferous Mines in the United Kingdom. By Robert Hunt, 
F.R.S., late Keeper of Mining Records. Upwards of 950 pp., with 230 Illustra- 
tions. Second Edition, Revised. Super-royal 8vo, cloth . £2 28> 

" The book is a treasure-house of statistical information on mining subjects, and we know of no 
other work embodying so great a mass of matter of this kind. Were this the only merit of Mr. Hunt's 
volume it would be sufficient to render it indispensable in the library of everyone interested in the 
development of the mining and metallurgical industries of this country." — Athenaum, 
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POCKET-BOOK FOR MINERS & METALLURGISTS. 

Comprising Rules, Formulae, Tables, and Notes, for Use in Field and Ofl&ce 
Work. By F. Danvers Power, F.G.S., M.E. Second Edition, Corrected. 
Fcap. 8vo, leather. [Just Published. 9/- 

"This excellent book is an admirable example of its kind, and ought to find a large sale amongst 
English-s'^eaking prospectors and mining engineers." — Engineering. 

THE MINER'S HANDBOOK. 

A Handy Book of Reference on the subjects of Mineral Deposits, Mining 
Operations, Ore Dressing, &c. For the Use of Students and others interested in 
Mining matters. Compiled by John Milne, F.R.S., Professor of Mining in the 
Imperial University of Japan. Kevised Edition. Fcap. 8vo, leather . 7/6 

" Professor Milne's handbook is sure to be received with favour by all connected with mining, and 
will be extremely popular among students." —A thenaum. 

IRON ORES OF GREAT BRITAIN AND IRELAND: 

Their Mode of Occurrence, Age and Origin, and the Methods of Searching for 

and Working them. With a Notice of some of the Iron Ores of Spain. By 

J. D. Kendall, F.G.S., Mining Engineer. Crown 8vo, cloth . 16/- 

" A very useful volume which cannot fail to be of value to all interested in the iron industry of 
the country." — Industries. 

MINE DRAINAGE. 

A Complete Practical Treatise on . Direct-acting Underground Steam Pumping 
Machinery. By Stephen Michell. Second Edition, Re-written and Enlarged, 
390 pp. With about 250 Illustrations. Royal 8vo, cloth. 

[Just Published. Net 25/- 
HORIZONTAL PUMPING ENGINES— Rotary and Nom-Rotary Horizontal Engines- 
Simple AND Compound Steam Pumps— VERTICAL PUMPING ENGINES— Rotary and Non- 
rotary Vertical Engines — Simple and Compound Steam Pumps — Triple-Expansion Steam 
Pumps— Pulsating Steam Pumps— Pump Valves— Sinking Pumps, &c., &c. 

" This volume contains an immense amount of important and interesting new matter. The book 
should undoubtedly prove of great use to all who wish for information on the subject, inasmuch as the 
different patterns of steam pumps are not alone lucidly described and clearly illustrated, but in addition 
numerous tables are supplied, in which their sizes, capacity, price, &c., are set forth, hence facilitating 
immensely the rational selection of a pump to suit any purpose that the reader may desire, or, on the 
other hand, supplying him with useful information about any of the pumps that come within the scope 
of the volume." — The Engineer, November 3rd, 1899. 

THE COLLIERY MANAGER'S HANDBOOK. 

A Comprehensive Treatise on the Laying-out and Working of Collieries, 
Designed as a Book of Reference for Colliery Managers, and for the Use of 
Coal-Mining Students preparing for First-class Certificates. By Caleb Pamely, 
Mining Engineer and Surveyor ; Member of the North of England Institute of 
Mining and Mechanical Engineers ; and Member of the South Wales Institute 
of Mining Engineers. With 700 Plans, Diagrams, and other Illustrations. 
Fourth Edition, Revised and Enlarged, medium 8vo, over 900 pp., strongly 
bound 25/- 

Geology. — Search for Coal. — Mineral Leases and other Holdings. — Shaft Sinking. — 
Fitting Up the Shaft and Surface Arrangements. — Steam Boilers and their Fittings. — 
Timbering and Walling. — Narrow Work and Methods of Working. — Underground Convey- 
ance. — Drainage. — The Gases met with in Mines ; Ventilation. — On the Friction of Air in 
Mines. — The Priestman Oil Engine ; Petroleum and Natural Gas. — Surveying and Plan- 
ning. — Safety Lamps and Fire-Damp Detectors. — Sundry and Incidental Operations and 
Appliances. — Colliery Explosions. — Miscellaneous Questions and Answers. — Appendix : 
Summary of Report of H.M. Commissioners on Accidents in Mines. 

" Mr. Pamely's work is eminently suited to the purpose for which it is intended — ^being clear, 
interesting, exhaustive, rich in detail, and up to date, giving descriptions of the latest machines in every 
department. A mining engineer could scarcely go wrong who followed this work." — Colliery Guardian. 

" Mr. Pamely has not only given us a comprehensive reference book of a very high order, suitable 
to the requirements of mining engineers and colliery managers, but has also provided mining students 
with a class-book that4s as interesting as it is instructive."--Co/^»Vr)' Manager. 

"This is the most complete 'all-round' work no coal-mining published in the English language. 
. . . No library of coal-mining books is complete without it." — Colliery Engineer (Scranton, Pa., U.S A.). 
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COLLffiRY WORKING AND MANAGEMENT. 

Comprising the Duties of a Colliery Manager, the Oversight and Arrangement 
of Labour and Wages, and the different Systems of Working Coal Seams. By 
H. F. BuLMAN and R. A. S. Redmayne. 350 pages, with 28 Plates and other 
Illustrations, including Underground Photographs. Medium 8vo, cloth 

[/ms^ Published. 15/- 
" This is, indeed, an admirable Handbook for Colliery Managers, in fact, it is an indispensable 
adjunct to a Colliery Manager's education, as well as being a most useful and interesting work on the 
subject for all who in any way have to do with coal mining. The underground photographs are an 
attractive feature of the work, being very life-like and necessarily true representations of the scenes 
they depict." — Colliery Guardian. 

" Mr. Bulman and Mr. Redmayne, who are both experienced Colliery Managers of great literary 
ability, are to be congratulated on having supplied an authoritative work dealing with a side of the 
subject of coal mining which has hitherto received but scant treatment. The authors elucidate their 
text by 119 woodcuts and 28 plates, most of the latter being admirable reproductions of photographs 
taken underground with the aid of the magnesium flash-light. These illustrations are excellent." — 
Nature. 

COAL AND COAL MINING. 

By the late Sir Warington W. Smyth, M.A., F.R.S., Chief Inspector of the 
Mines of the Crown and of the Duchy of Cornwall. Eighth Edition, Revised 
and Extended by T. Forster Brown, Mining and Civil Engineer, Chief 
Inspector of the Mines of the Crown and of the Duchy of Cornwall. Crown 
8vo, cloth. [Just Published, 3/6 

" As an outline is given of every known coal-field in this and other countries, as well as of the 

Srincipal methods of working, the book will doubtless interest a very large number of readers." — 
fining Journal. 

NOTES AND FORMULA FOR MINING STUDENTS. 

By John Herman Merivale, M.A., Late Professor of Mining in the Durham 

College of Science, Newcastle-upon-Tyne. Fourth Edition, Revised and 

Enlarged, by H. F. Bulman, A.M.Inst.C.E. Small crown 8vo, cloth. 2/6 

" The author has done his work in a creditable manner, and has produced a book that will be ot 
service to students, and those who are practically engaged in mining operations." — Enginur. 

INFLAMMABLE- GAS AND VAPOUR IN THE AIR 

(The Detection and Measurement of). By Frank Clowes, D.Sc, Lond., F.I.C. 

With a Chapter on The Detection and Measurement of Petroleum Vapour 

by Boverton Redwood, F.R.S.E., Consulting Adviser to the Corporation of 

London under the Petroleum Acts. Crown 8vo, cloth . . Net 5/- 

" Professor Clowes has given us a volume on a subject of much industrial importance. . . . 
Those interested in these matters may be recommended to study this book, which is easy of compre- 
hension and contains many good things." — The Engineer. 

COAL & IRON INDUSTRIES OF THE UNITED KINGDOM 

Comprising a Description of the Coal Fields, and of the Principal Seams of Coal, 
with Returns of their Produce and its Distribution, and Analyses of Special 
Varieties. Also, an Account of the Occurrence of Iron Ores in Veins or Seams ; 
Analyses of each Variety ; and a History of the Rise and Progress of Pig Iron 
Manufacture. By Richard Meade. 8vo, cloth 26/- 

" Of this book we may unreservedly say that it is the best of its class which we have ever met. . . . 
A book of reference which no one engaged in the iron or coal trades should omit from his library." — 
Iron and Coal Trades' Review. 

ASBESTOS AND ASBESTIC. 

Their Properties, Occurrence, and Use. By Robert H. Tones, F.S.A., 
Mineralogist, Hon. Mem. Asbestos Club, Black Lake, Canada. With Ten 
Collotype Plates and other Illustrations. Demy 8vo, cloth. 

[Just Published. 16/- 
" An interesting and invaluable work." — Colliery Guardian. 

GRANITES AND OUR GRANITE INDUSTRIES. 

By Georqe F. Harris, F.G.S. With Illustrations. Crown 8vo, cloth . 2/6 

TRAVERSE TABLES- 

For use in Mine Surveying. By William Lintern, C.E. With two Plates. 
Small crown 8vo, cloth. [Just Published. Net 3/- 
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SUBMARINE TELEGRAPHS. 

Their History, Construction and Working. Founded in part on Wunschen- 
dorff's "Traite de Telegraphic Sous Marine." and Compiled from Authoritative 
and Exclusive Sources. By Charles Bright, F.R.S.E. Super royal 8vo, 
nearly 800 pages, fully illustrated, including a large number of maps and folding 
plates. \_J^^t Published. Net £3 3s. 

*' There are few, if anv, persons more fitted to write a treatise on submarine telegraphy than Mr. 
Charles Bright. He has done his work admirably, and has written in a way which will appeal as 
much to the layman as to the engineer. This admirable volume must for many years to come nold the 
position of the English classic on submarine telegraphy." — Engineer. 

" This book is full of information. It makes a book of reference which should be in every engineer's 
library." — Nature. 

"Mr. Bright's interestingly written and admirably illustrated book will meet with a welcome 
reception from cable men." — Electrician. 

" The Author deals with his subject from all points of view — apolitical and strategical as well as 
scientific — ^the work will be of interest not only to men of science, but to the general public. We can 
strongly recommend it." — Athenaum. 

" The work contains a great store of technical information concerning the making and working of 
submarine telegraphs. In cringing together the most valuable results relating to the evolution of the 
telegraph the Author has rendered a service that will be very widely appreciated." — Morning Post. 

DYNAMO ELECTRIC MACHINERY. 

Its Construction, Design, and Operation (Direct Current Machines). By Samubl 
Sheldon, A.M., Ph.D., assisted by H. Mason, B.S. Second Eaition, Revised. 
Large crown 8vo, cloth. With 202 Illustrations. [Just Published. Net 10/6 

THE ELECTRICAL ENGINEER'S POCBCET-BOOK. 

Consisting of Modern Rules, Formulae, Tables, and Data. By H. R. Kempe, 

M.Inst.E.E., A.M. Inst. C.E., Technical Officer, Postal Telegraphs, Author of 

"A Handbook of Electrical Testing," &c. Second Edition, Thoroughly Revised, 

with Additions. With numerous Illustrations. Royal 32mo, oblong, leather 6/- 

" It is the best book of its kind."— Electrical Engineer. 

" The Electrical Engineer's Pocket<B.ook is a good one." — Electrician. 

" Strongly recommended to those engaged in the electrical industries." — Electrical Review. 

ELECTRIC LIGHT nTTING. 

A Handbook for Working Electrical Engineers, embodying Practical Notes on 
Installation Management. By J. W. Urquhart, Electrician, Author of "Electric 
Light," &c. With numerous Illustrations. Third Edition, Revised, with 
Additions. Crown 8vb, cloth. [Just Published. 6/- 

"This volume deals with the mechanics of electric lighting, and is addressed to men who are 
already engaged in the work^ or are training for it. •' The work traverses a great deal of ground, and 
may be read as a sequel to the author's useml work on ' Electric Light.' " — Electrician. 

" The book is well worth the perusal of the workman, for whom it is written." — Electrical Review, 

ELECTRIC LIGHT. 

Its Production and Use, Embodying Plain Directions for the Treatment of 

Dynamo-Electric Machines, Batteries, Accumulators, and Electric Lamps. By 

J. W. Urquhart. C.E. Sixth Edition, Revised, with Additions. Crown 8vo, 

clofh. [Just Published. 7/6 

" The whole ground of electric lighting is more or less covered and explained in a very clear and 
concise tnktmet.**— Electrical Review. 



tr.i 



'A vade-mecum of the salient facts connected with the science of electric lighting." — Electrician. 

DYNAMO CONSTRUCTION. 

A Practical Handbook for the Use of Engineer Constructors and Electridans-in- 

Charge. Embracing Framework Building, Field Magnet and Armature Winding 

and Grouping, Compounding, ' &6. By J. W. UrquHart. Second Edition, 

Enlarged. With 114 Illustrations. Crown 8vo, cloth .... 7/6 

" Mr. Urquhart's book is the first one which deals with these matters in such a way that the 
engineering student can understand them. The book is very readable, and the author leads his readers 
up to difficult subjects by reasonably simple tests." — Engineering Review. 
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THE MANAGEMENT OF DYNAMOS. 

A Handybook of Theory and Practice for the Use of Mechanics, Engineers, 
Students and others in Charge of Dynamos. By G. W. Lummis-Paterson. 
Second Edition, Thoroughly Revised and Enlarged. With numerous Illustra- 
tions. Crown 8vo, cloth. [7**^^ Published. 4/6 

" An example which deserves to be taken as a model by other authors. The subject is treated in a 
manner whlch^any intelligent man who is fit to be entrusted with charge of an engine should be able to 
understand. It is a useful book to all who make, tend or employ electric machinery." — Archittct. 

THE STANDARD ELECTRICAL DICTIONARY. 

A Popular Dictionary of Words and Terms Used in the Practice of Electrical 

Engineering. Containing upwards of 3,000 Definitions. By T. O'Conor Sloane, 

A.M., Ph.D. Third Edition, with Appendix. Crown 8vo, 690 pp., 390 

Illustrations, cloth. [Just Published. Net 7/6 

" The work has many attractive features in it, and is, beyond doubt, a well put together and useful 
publication. The amount of ground covered may be gathered from the fact that in the index about 
5,000 references will be found. —Electrical Review. 

ELECTRIC SHIP-LIGHTING. 

A Handbook on the Practical Fitting and Running of Ship's Electrical Plant. 

For the Use of Shipowners and Builders, Marine Electricians, and Sea-going 

Engineers in Charge. By J. W. Urquhart, C.E. Second Edition. Revised 

and Extended. With 88 Illustrations, crown 8vo, cloth. [Just Published. 7/6 

"The subject of ship electric lighting is one of vast importance, and Mr. Urquhart is to be highly 
complimented for placing such a valuable work at the service of marine electricians." — The Steamship. 

ELECTRIC LIGHT FOR COUNTRY HOUSES. 

A Practical Handbook on the Erection and Running of Small Installations, with 

Particulars of the Cost of Plant and Working. By J. H. Knight. Third 

Edition, Revised. Crown 8vo, wrapper. [J^^t Published. 1/- 

" The book contains excellent advice and many practical hints for the help of those who wish to 
light their own houses." — Building News. 

ELECTRIC LIGHTING (ELEMENTARY PRINCIPLES OF). 

By Alan A. Campbell Swinton, M.Inst. C.E., M.Inst.E.E. Fourth Edition. 

Revised. With Sixteen Illustrations. Crown 8vo, cloth [Just Published. 1/6 

" Anyone who desires a short and thoroughly clear exposition of the elementary principles of 
electric-lighting cannot do better than read this little work." — Bradford Observer. 

DYNAMIC ELECTRICITY AND MAGNETISM. 

By Philip Atkinson, A.M., Ph.D., Author of " Elements of Static Electricity,'* 
&c. Crown 8vo, 417 pp., with 120 Illustrations, cloth .... 10/6 

POWER TRANSMITTED BY ELECTRICITY. 

And applied by the Electric Motor, including Electric Railway Construction. 
By P. Atkinson, A.M., Ph.D. Third Edition, fully Revised, and New Matter 
added. With 94 Illustrations. Crown 8vo, cloth. [Just Published. Net 9/- 

HOW TO MAKE A DYNAMO. 

A Practical Treatise for Amateurs. Containing numerous Illustrations and 

Detailed Instructions for Constructing a Small Dynamo to Produce the Electric 

Light. By Alfred Crofts. Sixth Edition, Revised and Enlarged. Crown 

8vo, cloth. [Just Published. 2/- 

"The instructions given in this unpretentious little book are sufficiently clear and explicit to 
enable any amateur mecnanic possessed of average skill and the usual tools to be found in an amateur's 
workshop, to build a practical dynamo machine." — Electrician. 

THE STUDENT'S TEXT-BOOK OF ELECTRiaTY. 

By H. M. NoAD, F.R.S. Cheaper Edition. 650 pp., with 470 Illustrations. 
Crown 8vo, cloth 9/» 



ARCHITECTURE, BUILDING, &•<•. 25 

ARCHITECTURE, BUILDING, ETC. 



PRACTICAL BUILDING CONSTRUCTION. 

A Handbook for Students Preparing for Examinations, and a Book of Reference 
for Persons Engaged in Building. By John Parnell Allen, Surveyor, 
Lecturer on Building Construction at the Durham College of Science, Newcastle- 
on-Tyne. Third Edition, Revised and Enlarged. Medium 8vo, 450 pages, with 
1,000 Illustrations, cloth. [/«5/ Published. 7/6 

"The most complete exposition of building construction we have seen. It contains all that is 
necessary to prepare students for the various examinations in building construction." — Building News. 

"The author depends nearly as much on his diagrams as on his type. The pages suggest the 
hand of a man of experience in building operations — and the volume must be a blessing to many 
teachers as well as to students." — The A rchitect. 

" The work is sure to prove a formidable rival to great and small competitors alike, and bids fair 
to take a permanent place as a favourite student's text-book. The large number of illustrations deserve 
particular mention for the great merit they possess for purposes of reference, in exactly corresponding 
to convenient scales."— /oMr. Inst. Brit. Archts. 

PRACTICAL MASONRY. 

A Guide to the Art of Stone Cutting. Comprising the Construction, Setting-out, 
and Working of Stairs, Circular Work, Arches, Niches, Domes, Pendentives, 
Vaults, Tracery Windows, &c. For the Use of Students, Masons, and other Work- 
men. By William R. Purchase, Building Inspector to the Borough of Hove. 
Third Edition, with Glossary of Terms. Royal 8vo, 142 pages, with 52 Litho- 
graphic Plates, comprising 400 separate Diagrams, cloth. IJust Published. 7/6 

" Mr. Purchase's ' Practical Masonry ' will undoubtedly be found useful to all interested in this 
important subject, whether theoretically or practically. Most of the examples given are from actual 
work carried out, the diagrams being carefully drawn. The book is a practical treatise on the subject, 
the author himself having commenced as an operative mason, and afterwards acted as foreman mason 
on many large and important buildings prior to the attainment of his present position. It should be 
found of general utility to architectural students and others, as well as to those to whom it is specially 
addressed."— /oMrna/ 0/ the Royal Institute of British Architects. 

MODERN PLUMBING, 

STEAM AND HOT WATER HEATING. 

A New Practical Work for the Plumber, the Heating Engineer, the Architect, 
and the Builder. By J. J. Lawler, Author of "American Sanitary Plumbing," 
&c. With 284 Illustrations and Folding Plates. 4to, cloth. 

IJust Published. Net 21/- 

HEATING BY HOT WATER. 

With Information and Suggestions on the best Methods of Heating Public, 
Private and Horticultural Buildings. By Walter Jones. Second Edition. 
With 96 Illustrations, crown 8vo Net 2/6 

"We confidently recommend all interested in heating by hot water to secure a copy of this 
valuable little treatise."— rA« Plumber and Decorator. 

CONCRETE: ITS NATURE AND USES. 

A Book for Architects, Builders, Contractors, and Clerks of Works. By George 

L. Sutcliffe, A.R.I.B.A. 350 pages, with Illustrations. Crown 8vo, cloth 7/6 

'* The author treats a difficult subject in a lucid manner. The manual fills a long-felt gap. It is 
careful and exhaustive ; equally useful as a student's guide and an architect's book of reference." — 
Journal 0/ Royal Institute of British Architects. 

LOCKWOOiyS BUILDER'S PRICE BOOK FOR 1902. 

A Comprehensive Handbook of the Latest Prices and Data for Builders, 
Architects, Engineers, and Contractors. Re-constructed, Re-written, and 
Greatly Enlarged. By Francis T. W. Miller. 800 closely-printed pages, 
crown 8vo, cloth 4/- 

" This book is a very useful one, and should find a place in every English office connected with the 
bnilding and engineering professions." — Industries. " An excellent book of reference." — Architect. 

" In its new and revised form this Price Book is what a work of this kind should be— comprehensive, 
reliable, well arranged, legible, and well boxmd."— British Architect. 



26 CROSBY LOCKWOOD <&• SON'S CATALOGUE. 

DECORATIVE PART OF CIVIL ARCHITECTURE. 

By Sir William Chambers. F.R.S. With Portrait, Illustrations, Notes, and an 
Examination of Grecian Architecture, by Joseph Gwilt, F.S.A. Revised 
and Edited by W. H. Leeds. 66 Plates, 4to, cloth 21/- 

THE mechanics OF ARCHITECTURE. 

A Treatise on Applied Mechanics, especially Adapted to the Use of Architects. 
By E. W. Tarn, M.A., Author of "The Science of Building," &c. Second 
Edition, Enlarged. Illustrated with 125 Diagrams. Crown 8vo, cloth . 7/6 
" The book is a very useful and helpful manual of architectural mechanics." — Builder. 

A HANDY BOOK OF VILLA ARCHITECTURE. 

Being a Series of Designs for Villa Residences in various Styles. With Outline 

Specifications and Estimates. By C Wickes, Architect. Author of "The Spires 

and Towers of England. ' ' &c. 61 Plates, 4to. half-morocco, gilt edges £1 11 s. 6cl . 

" The whole of the designs bear evidence of their being the work of an artistic architect, and they 
will prove very valuable and suggestive." — Building Neufs. 

THE ARCHITECT'S GUIDE. 

Being a Text-book of Useful Information for Architects, Engineers, Surveyors, 
Contractors, Clerks of Works, &c., &c. By F. Rogers. Crown 8vo, cloth 3/6 

ARCHITECTURAL PERSPECTIVE. 

The whole Course and Operations of the Draughtsman in Drawing a Large 

House in Linear Perspective. Illustrated by 43 Folding Plates. By F. O. 

Ferguson. Second Edition, Enlarged. 8vo, boards .... 3/6 

" It is the most intelligible of the treatises on this ill-treated subject that I have met with." — 
E. Ingress Bbll., Esq., in the R.I.Bui. Journal. 

PRACTICAL RULES ON DRAWING. 

For the Operative Builder and Young Student in Architecture. By George 
Pyne. 14 Plates, 4to, boards 7/6 

MEASURING AND VALUING ARTIFICERS' WORK 

(The Student's Guide to the Practice of). Containing Directions for taking 

Dimensions, Abstracting the same, and bringing the Quantities into Bill, with 

Tables of Constants for Valuation of Labour, and for the Calculation of Areas 

and Solidities. Originally edited by E. Dobson, Architect. With Additions by 

E. W. Tarn, M.A. Seventh Edition, Revised. With 8 Plates and 63 Woodcuts. 

I Crown 8vo, cloth. [Just Published. 7/6 

" This edition will be found the most complete treatise on the principles of measuring and valuing 
artificers' work that has yet been published."— Building News 

TECHNICAL GUIDE, MEASURER, AND ESTIMATOR. 

For Builders and Surveyors. Containing Technical Directions for Measuring 
Work in all the Building Trades, Complete Specifications for Houses, Roads, and 
Drains, and an Easy Method of Estimating the parts of a Building collectively. 
By A. C. Beaton. Ninth Edition. Waistcoat-pocket size, gilt edges . 1/6 
" No builder, architect, surveyor, or valuer should be without his ' Beaton.' " — Building News. 

SPECIFICATIONS 

FOR PRACTICAL ARCHITECTURE 

A Guide to the Architect, Engineer, Surveyor, and Builder. With an Essay on 

the Structure and Science of Modern Buildings. Upon the Basis of the Work 

by Alfred Bartholomew, thoroughly Revised, Corrected, and greatly added 

to by Frederick Rogers, Architect. Third Edition, Revised. 8vo, cloth 16/- 

"The work is too well known to need any recommendation from.us. It is one of the books with 
which every young architect must be equipped."— Architect. 

THE HOUSE-OWNER'S ESTIMATOR. 

Or, What will it Cost to Build, Alter, or Repair? A Price Book for Unpro- 
fessional People, as well as the Architectural Surveyor and Builder. By J. D. 
Simon. Edit;ed by F. T. W. Miller, A.R.I.B.A. Fifth Edition, carefully 
Revised. Crown 8vo, cloth. [Just Published. Net 3/6 

" In two years it will repay its cost a hundred times over." — Field. 
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THE BACTERIAL PURIFICATION OF SEWAGE t 

Being a Practical Account of the Various Modern Biological Methods of 
Purifjdng Sewage. By Sidney Barwise, M.D. (Lond.), D.P.H. (Camb.), &c. 
With lo Page Plates and 2 Folding Diagrams. Royal 8vo, cloth. 

IJust Published. Net 6/0 

THE PURIFICATION OF SEWAGE* 

Being a Brief Account of the Scientific Principles of Sewage Purification, and 
their Practical Application. By Sidney Barwise, M.D. (Lond.), M.R.C.S., 
D.P.H. (Camb.), Fellow of the Sanitary Institute. Medical Officer of Health to 
the Derbyshire County Council. Crown 8vo, cloth. ij^st Published. 6/- 

WATER AND ITS PURIFICATION. 

A Handbook for the Use of Local Authorities, Sanitary Officers, and others 
interested in Water Supply. By S. Rideal, D.Sc, Lond., F.I.C. Second Edition, 
Revised, with Additions, including numerous Illustrations and Tables. Large 
crown 8vo, cloth. • . {Just Published. Net 9/- 

RURAL WATER SUPPLY. 

A Practical Handbook on the Supply of Water and Construction of Waterworks 
for Small Country Districts. By Allan Greenwell, A.M.I.C.E., and W. T. 
Curry, A.M.I.C.E. Revised Edition. Crown 8vo, cloth . . . 5/- 

THE WATER SUPPLY OF CITIES AND TOWNS. 

By William Humber, A.M.Inst.C.E., and M.Inst. M.E. Imp. 4to, half-bound 
morocco. (See page 11) [Net £6 6s. 

THE WATER SUPPLY OF TOWNS 

AND THE CONSTRUCTION OF WATER-WORKS. 

By Professor W. K. Burton, A.M.Inst.C.E. Second Edition, Revised and 
Extended. Royal 8vo. cloth. (See page 10) . £1 5s. 

WATER ENGINEERING. 

A Practical Treatise on the Measurement, Storage, Conveyance, and Utilisation 
of Water for the Supply of Towns. By C. Slagg, A.M.Inst.C.E. . 7/6 

SANITARY WORK in SMALL TOWNS AND VILLAGES- 

By Charles Slagg, A.M.Inst.C.E. Crown 8vo, cloth .... 3/- 

SANITARY ARRANGEMENT OF DWELLING HOUSES. 

By A. J. Wallis-Tayler, A.M.Inst.C.E. Crown 8vo, cloth . 2/6 

MODEW^J PLUMBING, HOT WATER HEATING, &c. 

A New Practical Work for the Plumber, the Heating Engineer, the Architect, 
and the Builder. By J. J. Lawler, Author of " American Sanitary Plumbing," 
&c. With 284 Illustrations and Folding Plates. 4to, cloth. 

[Just Published (see page 25). Net 21/- 

PLUMBING, 

A Text-Book to the Practice of the Art or Craft of the Plumber. By W. P. 
Buchan. Eighth Edition. Enlarged, with 500 Illustrations. Crown 8vo 3/6 

VENTILATION. 

A Text-Book to the Practice of the Art of Ventilating Buildings. By W. P. 
BucHAN, R.P. Crown 8vo, cloth . 3/6 

THE HEALTH OFFICER'S FOCKETrBOOK. 

A Guide to Sanitary Practice and Law. For Medical Ofl&cers of Health, 
Sanitary Inspectors, Members of Sanitary Authorities, &c. By Edward F. 
WiLLOUGHRY, M.D. (Lond.), &c. Entirely New Edition, Re-written and greatly 
Enlarged. Fcap. Svo, cloth. ijust Published. Net 10/6 
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CARPENTRY, TIMBER, ETC. 

THE ELEMENTARY PRINCIPLES OF CARPENTRY. 

A Treatise on the Pressure and Equilibrium of Timber Framing, the Resistance 
of Timber, and the Construction of Floors, Arches. Bridges, Roofs, Uniting Iron 
and Stone with Timber, &c. To which is added an Essay on the Nature and 
Properties of Timber, &c., with Descriptions of the kinds of Wood used in 
Building ; also numerous Tables of the Scantlings of Timber for different 
purposes, the Specific Gravities Of Materials, &c. By Thomas Tredgold, C.E. 
Witn an Appendix of Specimens of Various Roofs of Iron and Stone, Illustrated. 
' Seventh Edition, thoroughly Revised and considerably Enlarged by E. Wyndham 
Tarn, M.A., Author of "The Science of Building," &c. With 6i Plates. 
Portrait of the Author, and several Woodcuts. In One large Vol., 4to, cloth. 

£1 6s. 

** Ought to be In every architect's and every builder's library."— B«(/<f«r. 

" A work whose monumental excellence must commend it wherever skilful carpentry Is concerned. 
The author's principles are rather confirmed than impaired by time. The additional plates are of great 
intrinsic value." — Building News. 

WOODWORKING MACHINERY. 

Its Rise, Progress, and Construction. With Hints on the Management of Saw 
Mills and the Economical Conversion of Timber. Illustrated with Examples of 
Recent Designs by leading English, French, and American Engineers. By M. 
Powis Bale, A.M.Inst. C.E. , M.I.M.E. Second Edition, Revised, with large 
Additions, large crown 8vo, 440 pp., cloth 9/- 

*' Mr. Bale is evidently an expert on the subject, and he has collected so much information that his 
book is all-sufficient for builders and others engaged in the conversion of timber." — Architect. 

" The most comprehensive compendium ofwood-working machinery we have seen. The author is 
a thorough master of his subject." — Building News. 

SAW MILLS. 

Their Arrangement and Management, and the Economical Conversion of Timber. 
(A Companion Volume to "Woodworking Machinery.") By M. Powis Bale, 
A.M. Inst. C.E. Second Edition, Revised. Crown 8vo, cloth. 

[Just Published. 10/6 

" The administration of a large sawing establishment is discussed, and the subject examined from a 

financial standpoint. Hence the size, shape, order, and disposition of saw-mills and the like are gone 

into in detail, and the course of the timber is traced from its reception to its delivery in its converted 

state. We could not desire a more complete or practical treatise." — Builder. 

THE CARPENTER'S GUIDE. 

Or, Book of Lines for Carpenters; comprising all the Elementary Principles 
essential for acquiring a knowledge of Carpentry. Founded on the late Peter 
Nicholson's standard work. A New Edition, Revised by Arthur Ashpitel, 
F.S.A. Together with Practical Rules on Drawing, by George Pyne. With 
74 Plates, 4to, cloth £1 Is. 

A PRACTICAL TREATISE ON HANDRAILING. 

Showing New and Simple Methods for Finding the Pitch of the Plank, Drawing 

the Moulds, Bevelling, Jointing-up, and Squaring the Wreath. By George 

CoLLiNGs. Second Edition, Revised and Enlarged, to which is added A 

Treatise on Stair-building. With Plates and Diagrams. i2mo, cloth 2/6 

"Will be found ofpractical utility in the execution of this difl&cult branch of joinery."— B«»W«r. 
" Almost every difficult phase of this somewhat intricate branch of joinery is elucidated by the aid 
of plates and explanatory letterpress."— FwrmfMy* Gazette. 

CIRCULAR WORK IN CARPENTRY AND JOINERY. 

A Practical Treatise on Circular Work of Single and Double Curvature. By 

George Collings. With Diagrams. Third Edition, i2mo, cloth . 2/6 

" An excellent example of what a book of this kind should be. Cheap in price, clear in definition, 
and practical in the examples selected."— Builder. 

THE CABINET-MAKER'S GUIDE 

TO THE ENTIRE CONSTRUCTION OF CABINET WORK. 

Including Veneering, Marquetrie, Buhlwork, Mosaic, Inlaying, &c. By Richard 
BiTMEAD. Illustrated with Plans, Sections, and Working Drawings. Crown 8vo. 
cloth. [Just Published. 3/6 
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HANDRAILING COMPLETE IN EIGHT LESSONS. 

On the Square-Cut System. By T. S. Goldthorp, Teacher of Geometry and 

Building Construction at the Halimx Mechanics' Institute. With Eight Plates 

and over 150 Practical Exercises. 4to, cloth 3/6 

" Likely to be of considerable value to joiners and others who take a pride in good work. The 
arrangement of the book is excellent. We heartily commend it to teachers and students." — Timber 
Trades Journal. 

TIMBER MERCHANT'S & BUILDER'S COMPANION. 

Containing New and Copious Tables of the Reduced Weight and Measurement 

of Deals and Battens, of all sizes, and other useful Tables for the use of 

Timber Merchants and Builders. By William Dowsing. Fourth Edition, 

Revised and Corrected. Crown 8vo, cloth . . . . 3/- 

" We are glad to see a fourth edition of these admirable tables, which for correctness and simplicity 
of arrangement leave nothing to be desited." —Timber Trades Journal. 

THE PRACTICAL TIMBER MERCHANT. 

Being a Guide for the use of Building Contractors, Surveyors, Builders, &c., 

comprising useful Tables for all purposes connected with the Timber Trade, 

Marks of Wood, Essay on the Strength of Timber, Remarks on the Growth of 

Timber, &c. By W. Richardson. Second Edition. Fcap. 8vo, cloth . 3/6 

" This handy manual contains much valuable information for the use of timber merchants, builders, 
foresters, and all others connected with the growth, sale, and manufacture of timber."— /owfna/ of 
Forestry. 

PACKING-CASE TABLES. 

Showing the number of Superficial Feet in Boxes or Packing-Cases, from six 

inches square and upwards. By W. Richardson, Timber Broker. Third 

Edition. Oblong 4to, cloth 3/6 

" Invaluable labour-saving tables." — Ironmonger. 
"Will save much labour and calculation." — Grocer, 

GUIDE TO SUPERFICIAL MEASUREMENT. 

Tables calculated from i to 200 inches in length, by i to 108 inches in breadth. 

For the use of Architects, Surveyors, Engineers, Timber Merchants, Builders, 

&c. By James Hawkings. Fourth Edition. Fcap., cloth . 3/6 

" These tables will be found of great assistance to all who require to make calculations in superficial 
measurement." — English Mechanic. 

PRACTICAL FORESTRY. 

And its Bearing on the Improvement of Estates. By Charles E. Curtis, 
F.S.I., Professor of Forestry, Field Engineering, and General Estate Manage- 
ment, at the College of Agriculture, Down ton. Second Edition, Revised. 
Crown 8vo, cloth ij^st Published. 3/6 

Prefatory Remarks. — Objects of Planting. — Choice of a Forester. — Choice of Soil and 
Site. — Laying- Out of Land for Plantations. — Preparation of the Ground for Planting. — 
Drainage. — Planting. — Distances and Distribution of Trees in Plantations. — Trees and 
Ground Game. — Attention after Planting. — ^Thinning of Plantations. — Pruning of Forest 
Trees. — Realization. — Methods of Sale. — Measurement of Timber. — Measurement and 
Valuation of Larch Plantation. — Fire Lines.— Cost of Planting. 

" Mr. Curtis has in the course of a series of short pithy chapters afforded much information of a 
useful and practical character on the planting and subsequent treatment of trees." — Illustrated Carpenter 
and Builder. 

THE ELEMENTS OF FORESTRY. 

Designed to afford Information concerning the Planting and Care of Forest 
Trees for Ornament or Profit, with suggestions upon the Creation and Care of 
Woodlands. By F. B. Hough. Large crown 8vo. cloth . . , 10/- 

TIMBER IMPORTER'S, TIMBER MERCHANTS, 

AND BUILDER^S STANDARD GUIDE. 

By Richard E. Grandy. Comprising: — An Analysis of Deal Standards, Home 
and Foreign, with Comparative Values and Tabular Arrangements for fixing Net 
Landed Cost on Baltic and North American Deals, including all intermediate 
Expenses, Freight, Insurance, &c. &c. ; together with copious Information for 
the Retailer and Builder. Third Edition, Revised. i2mo, cloth . . 2/- 
" Everything it pretends to be : built up gradually, it leads one from a forest to a treenail, and throws 
in, as a majceweight, a host of material concerning bricks, colimms, cisterns, &c."-^English Mechanic. 
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DECORATIVE ARTS, ETC. 



SCHCX)L OF PAINTING FOR THE IMITATION OF 

WOODS APTO MARBLES, 
As Taught and Practised by A. R. Van der Burg and P. Van der Burg, 
Directors of the Rotterdam Painting Institution. Royal folio, i8^ by i2§ in., 
Illustrated with 24 full-size Coloured Plates ; also 12 plain Plates, comprising 
154 Figures. Third Edition, cloth. {Just Published, i&l lis. 6cl. 

List of Plates. 

X. Various Tools Required for Wood Painting. — a, 3. Walnut ; Preliminary Stages op 
Graining and Finished Specimen. — ^4. Tools used for Marble Painting and Method of 
Manipulation.—^, 6. St. Remi Marble ; Earlier Operations and Finished Specimen. — 
7. Methods of Sketching Different Grains, Knots, &c. — 8, 0. Ash : Preliminary Stages and 
Finished Specimen. — 10. Methods of Sketching Marble Grains. — 11, 12. Breche Marble; 
Preliminary Stages of Working and Finished Specimen. — 13. Maple ; Methods of Producing 
THE Different Grains. — 14, 15. Bird's-Eye Maple ; Preliminary Stages and Finished 
Specimen. — 16. Methods of Sketching the Different Species of White Marble. — 17, 18. 
White Marble ; Preliminary Stages of Process and Finished Specimen. — 19. Mahogany ; 
Specimen of Various Grains and Methods of Manipulation. — 20, 21. Mahogany ; Earlier 
Stages and Finished Specimen. — 22, 23, 24. Sienna Marble ; Varieties of Grain, Preliminary 
Stages and Finished Specimen. — 25, 26, 27. Juniper Wood ; Methods of Producing Grain, 
&c. ; Preliminary Stages and Finished Specimen. — 28, 29, 30. Vert db Mer Marble ; Varieties 
OF Grain and Methods of Working, Unfinished and Finished Specimens. — 31, 32, 33. Oak ; 
Varieties of Grain, Tools Employed and Methods of Manipulation, Preliminary Stages 
AND Finished Specimen. — 34, 35, 36. Waulsort Marble ; Varieties of Grain, Unfinished and 
Finished Specimens. 

" Those who desire to attain skill In the art of painting woods and marbles will find advantage in 
consulting this book. . . . Some of the Working Men's Clubs should give their young men the 
opportimity to study it." — Builder. 

" A comprehensive guide to the art. The explanations of the processes, the manipulation and 
management of the colours, and the beautifully executed plates will not be the least valuable to the 
student who aims at making his work a faithful transcript 01 nature." — Building News. 

" Students and novices are fortunate who are able to become the possessors of so noble a work." — 
The Architect. 

ELEMENTARY DECORATION. I 

A Guide to the Simpler Forms of Everyday Art. Together with PRACTICAL I 

HOUSE DECORATION. By Tames W. Facey. With numerous Illustrations. 

In One Vol., strongly half-boundf B/- *■ 



HOUSE^PAINTING, GRAINING, MARBLING, 

AND SIGN WRITING, 

A Practical Manual of. By Ellis A. Davidson. Eighth Edition. With 
Coloured Plates and Wood Engravings. Crown 8vo, cloth . . . 6/- 

" A mass of information, of use to the amateur and of value to the practical man." — English Mechanic, 

THE DECORATOR'S ASSISTANT. 

A Modern Guide for Decorative Artists and Amateurs, Painters, Writers, Gilders, 
&c. Containing upwards of 600 -Receipts, Rules and Instructions ; with a variety 
of Information for General Work connected with every Class of Interior and 
Exterior Decorations, &c. Seventh Edition. 152 pp., crown 8vo, in wrapper. 

1/- 

" Full of receipts of value to decorators, painters, gilders, &c. The book contains the gist of larger 
treatises on colour aud technical processes. It would oe difficult to meet with a work so mil of varied 
information on the painter's. art." — Building News, 

MARBLE DECORATION 

And the Terminology of British and Foreign Marbles. A Handbook for 
Students. By George H. Blagrove, Author of " Shoring and its Application," 
&c. With 28 Illustrations. Crown 8vo, cloth 3/6 

"This most useful and much wanted handbook should be in the hands of every architect and 
buMeT."— Building World. 

" A carefully and usefully written treatise ; the work is essentially practical."— 5co^fma». 



DECORATIVE ARTS, &'c. 31 

DELAMOTTE'S WORKS ON ILLUMINATION 

AND ALPHABETS. 



ORNAMENTAL ALPHABETS, ANCIENT & MEDl/EVAL. 

From the Eighth Century, with Numerals ; including Gothic, Church-Text, large 

and small, German, Italian, Arabesque, Initials for Illumination, Monograms, 

Crosses, &c. &c., for the use of Architectural and Engineering Draughtsmen, 

Missal Painters, Masons, Decorative Painters, Lithographers, Engravers, Carvers, 

&c. &c. Collected and Engraved by F. Delamotte, and Printed in Colours. 

New and Cheaper Edition. Royal 8vo, oblong, ornamental boards . 2/6 

" For those who insert enamelled sentences round gilded chalices, who blazon shop legends over 
shop-doors, who letter church walls with pithy sentences nrom the Decalogue, this book will be useful.' 
— Athenaum. 

MODERN ALPHABETS, PLAIN AND ORNAMENTAL. 

Including German, Old English, Saxon, Italic, Perspective, Greek, Hebrew, 
Court Hand, Engrossing, Tuscan, Riband, Gothic* Rustic, and Arabesque ; with 
several Original Designs, and an analysis of the Roman and Old English 
Alphabets, large and small, and Numerals, for the use of Draughtsmen, Sur- 
veyors, Masons, Decorative Painters, Lithographers, Engravers, Carvers, &c. 
Collected and Engraved by F. Delamotte, and printed in Colours. New and 
Cheaper Edition. Royal 8vo, oblong, ornamental boards 2/6 

"There is comprised in it every possible shape into which the letters of the alphabet and numerals 
can be formed, and the talent which has been expended in the conception of the various plain and 
ornamental letters is wonderful." — Standard. 

MEDUEVAL ALPHABETS AND INITIALS. 

By F. G. Delamotte. Containing 21 Plates and Illuminated Title, printed in 

Gold and Colours. With an Introduction by J. Willis Brooks. Fourth and 

Cheaper Edition. Small 4to, ornamental boards 4/- 

" A volume in which the letters of the alphabet come forth glorified in gilding and all the colours of 
the prism interwoven and intertwined and intermingled." — Sun. 

A PRIMER OF THE ART OF ILLUMINATION. 

For the Use of Beginners ; with a Rudimentary Treatise on the Art, Practical 

Directions for its Exercise, and Examples taken from Illuminated MSS., printed 

in Gold and Colours, By F. Delamotte. New and Cheaper Edition. ' Small 

4to, ornamental boards . . 6/- 

"The examples of ancient MSS. recommended to the student, which, with much good sense, the 
author chooses from collections accessible to all, are selected with judgment and knowledge, as well as 
taste." — A thenaum. 

THE EMBROIDERER'S BOOK OF DESIGN. 

Containing Initials, Emblems, Cyphers, Monograms, Ornamental Borders, 

Ecclesiastical Devices, Mediaeval and Modem Alphabets, and National Emblems. 

Collected by F. Delamotte, and printed in Colours. Oblong royal 8vo, 

ornamental wrapper 1/6 

" The book will be of great assistance to ladies and young children who are endowed with the art 
of plying the needle in this most ornamental and useful pretty work." — East Anglian Times. 



WOOD'CARVING FOR AMATEURS. 

With Hints on Design. By A Lady. With Ten Plates. New and Cheaper 

Edition. Crown 8vo, in emblematic wrapper 2/- 

" The handicraft of the wood-carver, so well as a book can impart it, may be learnt from ' A 
Lady's ' publication." — A thenaum. 

PAINTING POPULARLY EXPLAINED. 

By Thomas John Gullick, Painter, and John Timbs, F.S.A. Including Fresco, 
Oil, Mosaic, Water Colour, Water-Glass, Tempera, Encaustic, Miniature, Painting 
on Ivory, Vellum, Pottery, Enamel, Glass, &c. Fifth Edition. Crown 8vo, cloth 6/- 

*^* Adopted as a Prize hook at South Kensington. 
" Much may be learned, even by those who fancy thev do not require to be taught, from the careful 
perusal of this unpretending but comprehensive treatise.' —^r^/oMmi/. 
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NATURAL SCIENCE, ETC. 



THE VISIBLE UNIVERSE. 

Chapters on the Origin and Construction of the Heavens. By J. E. Gore. 
F.R.A.S., Author of " Star Groups," &c. Illustrated by 6 Stellar Photographs and 
12 Plates. Demy 8vo, cloth 16/- 

"A valuable and lucid summary of recent astronomical theory, rendered more valuable and 
attractive by a series of stellar photographs and other illustrations." — Tht Times. 

" In presenting a clear and concise account of the present state of our knowledge, Mr. Gore has 
made a valuable addition to the literature of the subject." — Nature. 

" Mr. Gore's ' Visible Universe ' is one of the finest works on astronomical science that has recently 
appeared in our language. In spirit and in method it is scientific from cover to cover, but the style is 
so clear and attractive that it will be as acceptable and as readable to those who make no scieqtific 
pretensions as to those who devote themselves specially to matters astronomical." — Leeds Mercury. 

STAR GROUPS. 

A Student's Guide to the Constellations. By J. Ellard Gore, F.R.A.S., 
M.R.I. A., &c., Author of " The Visible Universe," •• The Scenery of the Heavens." 
&c. With 30 Maps. Small 4to, cloth 5/- 

"The volume contains thirty maps showing stars of the sixth magnitude — ^the usual naked-eye 
limit — and each is accompanied by a brief commentary, adapted to facilitate recognition and bring to 
notice objects of special interest. For the purpose of a preliminary survey of the ' midnight pomp ' of 
the heavens, nothing could be better than a set of delineations averaging scarcely twenty square inches 
in area, and including nothing that cannot at once be identified." — Saturday Review. 

AN ASTRONOMICAL GLOSSARY. 

Or, Dictionary of Terms used in Astronomy. With Tables of Data and Lists of 
Remarkable and Interesting Celestial Objects. By J. Ellard Gore, F.R.A.S., 
Author of •• The Visible Universe," &c. Small crown 8vo, cloth 2/6 

" A very useful little work for beginners in astronomy, and not to be despised by more advanced 
students." — The Times. 

"A very handy book . . . the utility of which is much increased by its valuable tables of 
astronomical data." — Athenaum. 

THE MICROSCOPE. 

Its Construction and Management. Including Technique, Photo-micrography, 

and the Past and Future of the Microscope. By Dr. Henri van Heurck. 

Re-edited and Augmented from the Fourth French Edition, and Translated by 

Wynne E. Baxter, F.G.S. 400 pages, with upwards of 250 Woodcuts, imp. 8vo, 

cloth 18/- 

" A translation of a well-known work, at once popular and comprehensive." — Times. 
" The translation is as felicitous as it is accurate." — Nature. 

ASTRONOMY. 

By the late Rev. Robert Main, M.A., F.R.S. Third Edition, Revised by 
William Thynne Lynn, B.A., F.R.A.S., formerly of the Royal Observatory, 
Greenwich. i2mo, cloth 2/- 

" a sound and simple treatise, very carefully edited, and a capital book for beginners." — Knowledge. 
" Accurately brought down to the requirements of the present time by Mr. L,ynn."^Educational 
Times, 

A MANUAL OF THE MOLLUSCA. 

A Treatise on Recent and Fossil Shells. By S. P. Woodward, A.L.S., F.G.S. 
With an Appendix on Recent and Fossil Conchological Discoveries, by 
Ralph Tate, A.L.S., F.G.S. With 23 Plates and upwards of 300 Woodcuts. 
Reprint of Fourth Edition (1880). Crown 8vo, cloth .... 7/6 
"A most valuable storehouse of conchological and geological information." — Science Gossip. 

THE TWIN RECORDS OF CREATION. 

Or, Geology and Genesis, their Perfect Harmony and Wonderful Concord. By 
G. W. V. le Vaux. 8vo, cloth 6/- 

" A valuable contribution to the evidences of Revelation, and disposes very conclusively of the 
arguments of those who would set God's Works against God*s Word. No real difficulty is shirked, and 
no sophistry is left unexposed." — Th$ Rock, 
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HANDBOOK OF MECHANICS. 

By Dr. Lardner. Enlarged and re-written by Benjamin Loewy, F.R.A.S. 

378 Illustrations. Post 8vo, cloth . . *. . . 6/- 

"The perspicuity of the original has been retained, and chapters which had become obsolete have 
been replaced by others of more modern character. The explanations throughout are studiously 
popular, and care has been taken to show the application of the various branches of physics to the 
industrial arts, and to the practical business of life." — Mining Journal. 

HANDBOOK OF HYDROSTATICS & PNEUMATICS. 

By Dr. Lardner. New Edition^ Revised. and Enlarged by Benjamin Loewy, 

F.R.A.S. With 236 Illustrations. Post 8vo, cloth 5/- 

" For those ' who desire to attain accurate knowledge of physical science without the profound 
methods of mathematical investigation,' this work is well adapted." — Chemical News. 

HANDBOOK OF HEAT. 

By Dr. Lardner. Edited and re-written by Benjamin Loewy, F.R.A.S., &c. 

117 Illustrations. Post 8 vo, cloth 6/- 

" The style is always clear and precise, and conveys instruction without leaving any cloudiness or 
lurking doubts behind." — Engineering. 

HANDBOOK OF OPTICS. 

By Dr. Lardner. New Edition. Edited by T. Olver Harding, B.A.Lond. 

With 298 Illustrations. Small 8vo, 448 pages, cloth .... 6/* 

" Written by one of the ablest English scientific writers, beautifully and elaborately illustrated." — 
Mechanic's Magazine. 

electricity, magnetism and acoustics. 

By Dr. Lardner. Edited by Geo. Carey Foster, B.A., F.C.S. With 400 

Illustrations. Small 8vo, cloth 6f« 

" The book could not have been entrusted to anyone better calculated to preserve the terse and 
lucid style of Lardner, while correcting his errors and bringing up his work to the present state of 
scientific knowledge." — Popular Science Review. 

HANDBOOK OF ASTRONOMY. 

By Dr. Lardner. Fourth Edition. Revised and Edited by Edwin Dunkin, 
F.R.A.S., Royal Observatory, Greenwich. With 38 Plates and upwards of 100 
Woodcuts. 8vo, cloth 9/6 

" Probably no other book contains the same amount of information in so compendious and well- 
arranged a form — certainly none at the price at which this is offered to the public." — A thenaum. 

"We can do no other than pronounce this work a most valuable manual of astronomy, and we 
strongly recommend it to all who wish to acquire a general — but at the same time correct — acquaintance 
with this sublime science." — Quarterly Journal of Science. 

MUSEUM OF SCIENCE AND ART. 

Edited by Dr. Lardner. With upwards of 1,200 Engravings on Wood. In Six 
Double Volumes, 1/1/- in a new and elegant cloth binding; or handsomely 
bound in half-morocco i&l lis. 6d. 

" A cheap and interesting publication, alike informing and attractive. The papers combine subjects 
of importance and great scientific knowledge, considerable inductive powers, and a popular style of 
treatment."— ^^ecto/or. . . . 

Separate books formed from the above. 



Common Things Explained* 5s. 
The Microscope* 25. cloth. . 
Popular Geology. 25. 6d. cloth. 
Popular Physics. 2s. 6d. cloth. 



Steam and its Uses. 25. cloth. 
Popular Astronomy. 45. 6d. cloth. 
The Bee and White Ants. 25. cloth. 
The Electric Telegraph* is. 6d. 



NATURAL PHILOSOPHY FOR SCHOOLS* 

By Dr. Lardner. Fcap. 8vo 3/6 

" A very convenient class-book for junior students in private schools." — British Quarterly Review. 

ANIMAL PHYSIOLOGY FOR SCHOOLS. 

By Dr. Lardner. Fcap. 8vo 3/6 

" Clearly written, well arranged, and excellently illustrated." — Gardener's Chronicle. 

THE ELECTRIC TELEGRAPH. 

By Dr. Lardner. Revised by E. B. Bright, F.R.A.S. Fcap. 8vo, cloth. 2/6 
" One of the most readable books extant on the Electric Telegraph." — English Mechanic 
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CHEMICAL MANUFACTURES, 
CHEMISTRY, ETC. 



THE GAS ENGINEER'S POCKET BOOK. 

Comprising Tables, Notes and Memoranda relating to the Manufacture^ 

Distribution and Use of Coal Gas and the Construction of Gas Works. By 

H. O'Connor, A.M. Inst. C.E. Second Edition, Revised. 470 pages, crown 8vo, 

fully Illustrated, leather. {Just Published. 10/6 

*' The book contains a vast amount of information. The author jgoes consecutively through the 

engineering details and practical methods involved in each of the different processes or parts of a 

gas-works. He has certainly succeeded in ^making a compilation of hard matters of fact absolutely 

interesting to read." — Gas World. 

*' A useful work of reference for the gas engineer and all interested in lighting or heating by gas, 
while the analyses of the various descriptions of gas will be of value to the technical chemist. All 
matter in any way connected with the manufactiure and use of gas is dealt with. The book has 
evidently been carefully compiled, and certainly constitutes a useful addition to gas literature." — 
Builder. 

" The volume contains a great quantity of specialised information, compiled, we believe, from 
irustworthv sources, which should make it of considerable value to those for whom it is specifically 
produced.'— £ng'»n*«r. 

LIGHTING BY ACETYLENE 

Generators, Burners and Electric Furnaces. By William E. Gibbs, M.E. 
With Sixty-six Illustrations. Crown 8vo, cloth. [J^st Published. 7/6 

ENGINEERING CHEMISTRY. 

A Practical Treatise for the Use of Analytical Chemists, Engineers, Iron 
Masters, Iron Founders, Students and others. Comprising Methods of Analysis 
and Valuation of the Principal Materials used in Engineering Work, with 
numerous Analyses, Examples and Suggestions. By H. Joshua Phillips,. 
F.I.C., F.C.S. Second Edition, Revised and Enlarged. Crown 8vo, 400 pages,, 
with Illustrations, cloth 10/6 

" In this work the author has rendered no small service to a numerous body of* practical men. . . 
The analytical methods may be pronounced most satisfactory, being as accurate as the despatch required 
of engineering chemists permits."— C/i«m»ca/ News. 

"The book is full of good things. As a handbook of technical analysis, it is very welcome." — 
Builder. 

" The analytical methods given are, as a whole, such as are likely to give rapid and trustworthy 
results in experienced hands. . . . There is much excellent descriptive matter in the work, the 
chapter on ' Oils and Lubrication ' being specially noticeable in this respect." — Engineer. 

NITRO-EXPLOSIVES. 

A Practical Treatise concerning the Properties, Manufacture, and Analysis of 
Nitrated Substances, including the Fulminates, Smokeless Powders and Cellu- 
loid. By P. Gerald Sanford, F.I.C, Consulting Chemist to the Cotton 
Powder Company, Limited, &c. With Illustrations. Crown 8vo, cloth. 

[Just Published. 9/- 

" One of the very few text-books in which can be found just what is wanted. Mr. Sanford goes 

steadily through the whole list of explosives commonly used, he names any given explosive and tells us 

of what it is composed and how it is manufactured. The book is excellent throughout." — The Engineer, 

A HANDBOOK ON MODERN EXPLOSIVES. 

A Practical Treatise on the Manufacture and Use of Dynamite, Gun-Cotton,. 

Nitro-Glycerine, and other Explosive Compounds, including Collodion-Cotton. 

With Chapters on Explosives in Practical Application. By M. Eissler, M.E. 

Second Edition, Enlarged. Crown 8vo, cloth. [Just Published. 12/6 

" A veritable mine of information on the subject of explosives employed for military, mining and 
blasting purposes." — Army and Navy Gazette. 

DANGEROUS GOODS. 

Their Sources and Properties, Modes of Storage and Transport. With Notes 
and Comments on Accidents arising therefrom. A Guide for the Use of Govern- 
ment and Railway Ofl&cials, Steamship Owners, &c. By H. Joshua Phillips, 

F.I.C, F.C.S. Crown 8vo, 374 pages, cloth 9/- 

" Merits a wide circulation and an intelligent, appreciative study." — Chemical News. 
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A MANUAL OF THE ALKALI TRADE. 

Including the Manufacture of Sulphuric Acid, Sulphate of Soda, and Bleaching 
Powder. By John Lomas, Alkali Manufacturer. With 232 Illustrations and 
Working Drawings. Second Edition, with Additions. Super-royal 8vo, cloth. 

^\ 10s. 

" We find not merely a sound and luminous explanation of the chemical principles of the trade, but 
a notice of numerous matters which have a most important bearing on the successful conduct of alkali 
works, but which are generally overlooked by even experiencea technological authors." — Chemical 
Review. 

THE BLOWPIPE IN CHEMISTRY, MINERALOGY, Etc 

Containing all known Methods of Anhydrous Analysis, many Working Examples, 
and Instructions for Making Apparatus. By Lieut. -Colonel W. A. Ross, R.A., 
F.G.S. Second Edition, Enlarged. Crown 8vo, cloth .... 5/- 

" The student who goes conscientiously through the course of experimentation here laid down will 
gain a better insight into inorganic chemistry and mineralogy than if he had ' got up ' any of th3 best 
text-books of the day, and passed any number of examinations in their contents."— C^mict^/ News. 

THE MANUAL OF COLOURS AND DYE-WARES. 

Their Properties, Applications, Valuations, Impurities, and Sophistications. 
For the Use of Dyers, Printers, Drysalters, Brokers, &c. By J. W. Slater. 
Second Edition, Revised and greatly Enlarged. Crown 8vo, cloth 7/6 

•• There is no other work which covers precisely the same ground. To students preparing for 
examinations in dyeing and printing it will prove exceedingly useful." — Chemical News. 

A HANDYBOOK FOR BREWERS. 

Being a Practical Guide to the Art of Brewing and Malting. Embracing the 
Conclusions of Modern Research which bear upon the Practice of Brewing. By 
Herbert Edwards Wright, M.A. Second Edition, Enlarged. Crown 8vo, 
530 pp., cloth 12/6 

" May be consulted with advantage by the student who is preparing himself for examinational 
tests, while the scientific brewer will find in it a rdsumi of all the most important discoveries of modern 
times. The work is written throughout in a clear and concise manner, and the author takes great care 
to discriminate between vague theories and well-established facts." — Brewers' Journal. 

"We have great pleasure in recommending this handybook, and have no hesitation in saying that 
it Is one of the best — if not the best — which has yet been written on the subject of beer-brewing in this 
country, it should have a place on the shelves of every brewer's library." — Brewers' Guardian. _ 

" Although the requirements of the student are primarily considered, an acquaintance of' half-an- 
hour's duration cannot fail to impress the practical brewer with the sense of having found a trustworthy 
guide and practical counsellor in brewery matters." — Chemical Trade Journal. 

FUELS: SOLID, LIQUID, AND GASEOUS. 

Their Analysis and Valuation. For the Use of Chemists and Engineers. By 
H. J. Phillips, F.C.S., Formerly Analytical and Consulting Chemist to the 
Great Eastern Railway. Third Edition, Revised and Enlarged. Crown 8vo, 
cloth 2/- 

" Ought to have its place in the laboratory of every metallurgical establishment, and wherever fiieL 
is used on a large scaXe."— Chemical News. 

THE ARTISTS' MANUAL OF PIGMENTS. 

Showing their Composition, Conditions of Permanency, Non-Permanency, and 
Adulterations, &c., with Tests of Purity. By H. C. Standage. Third Edition, 
crown 8vo, cloth 2/B 

" This work is indeed multum^n^parvo, and we can, with good conscience, recommend it to all who 
come in contact with pigments, whether as makers, dealers, or users." — Chemical Review. 

A POCKET-BOOK OF MENSURATION & GAUGING. 

Containing Ts^bles, Rules, and Memoranda for Revenue Officers, Brewers, Spirit 
Merchants, &c. ByJ. B. Manx (Inland Revenue). Second Edition, Revised, 

i8mo, leather 4/- 

" Should be in the hands of every practical brewer." — Brewers' Journal. 

C 2 ^ 
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INDUSTRIAL ARTS, TRADES AND 

MANUFACTURES. 



TEA MACHINERY AND TEA FACTORIES. 

A Descriptive Treatise on the Mechanical Appliances required in the Cultivation 
of the Tea Plant and the Preparation of Tea lor the Market. By A. J. Wallis- 
Tayler, A.m. Inst. C.E. Medium 8vo, 468 pp. With 218 Illustrations. 

[Just Published. Net 25/- 

SUMMARY OF CONTENTS. 

Mechanical Cultivation or Tillage of the Soil.— Plucking or Gathering the Leaf. — 
Tea Factories. — The Dressing, Manufacture, or Preparation of Tea by Mechanical 
Means. — Artificial Withering of the Leaf.— Machines for Rolling or Curling the Leap. — 
Fermenting Process. — Machines for the Automatic Drying or Firing of the Leap. — 
Machines for Non-Automatic Drying or Firing of the Leaf. — Drying or Firing Machines. — 
Breaking or Cutting, and Sorting Machinks. — Packing the Tea. — Means of Transport on 
Tea Plantations. — Miscellaneous Machinery and Apparatus. — Final Treatment of the 
Tea. — Tables and Memoranda. 

" The subject of tea machinery is now one of the first interest to a large class of people, to whom 
we strongly commend the volume." — Chamber of Commerce Journal. 

" When tea planting was first Introduced into the British possessions little, if any, machinery was 
employed, but now its use is almost universal. This volume contains a very full account of the 
machinery necessary for the proper outfit of a factory, and also a description of the processes best 
carried out by this machinery."— /o^^'w' Society of Arts. 

FLOUR MANUFACTURE. 

A Treatise on Milling Science and Practice. By Friedrich Kick, Imperial 
Regierungsrath, Professor of Mechanical Technology in the Imperial German 
Polytechnic Institute. Prague. Translated from the Second Enlarged and 
Revised Edition, with Supplement. By H. H. P. Powles, Assoc. Memb. 
Institution of Civil Engineers. Nearly 400 pp. Illustrated with 28 Folding 
Plates, and 167 Woodcuts. Royal 8vo, cloth 25/- 

'* This invaluable work is, and will remain, the standard authority on the science of milling. . . . 
The miller who has read and digested this work will have laid the foundation, so to speak, of a successful 
career ; he will have acquired a number of general principles which he can proceed to apply. In this 
handsome volume we at last have the accepted text-book of modern milling in good, sound English, 
which has little. If any, trace of the German idiom." — The Miller. 

" The appearance of this celebrated work in English is very opportune, and British millers will, we 
are sure, not be slow in availing themselves of its pages." — Millers* GaseUe. 

COTTON MANUFACTURE. 

A Manual of Practical Instruction of the Processes of Opening, Carding, 
Combing, Drawing, Doubling and Spinning of Cotton, the Methods of Dyeing, &c. 
For the Use of Operatives, Overlookers, and Manufacturers By John Lister» 
Technical Instructor, Pendleton. 8vo, cloth 7/6 

" This invaluable volume is a distinct advance in the literature of cotton manu£aicture." — Machinery, 
" It is thoroughly reliable, fulfilling nearly all the requirements desired."— G/a5^ow Herald. 

MODERN CYCLES. 

A Practical Handbook on their Construction and Repair. By A. J. Wallis- 
Tayler, A.M.Inst.C.E., Author of " Refrigerating Machinery," &c. With 
upwards of 300 Illustrations. Crown 8vo, cloth. [/«*' Published. 10/6 

" The large trade that is done in the component parts of bicycles has placed in the way of men 
mechanically inclined extraordinary facilities for building bicycles for their own use. . . . The 
book will prove a valuable guide for all those who aspire to the manufacture or repair of their own 
machines."— r/re Field. 

" A most comprehensive and up-to-date treatise." — The Cycle. 

** A very useful book, which is quite entitled to rank as a standard woifc or students of cycle 
construction."— Wheeling. 

MOTOR CARS OR POWER CARRIAGES FOR COMMQN 
ROADS. 

By A. J. Wallis-Tayler, Assoc. Memb. Inst. C.E., Author of "Modern 

Cycles," &c. 212 pp., with 76 Illustrations. Crown 8vo, cloth 4/6 

" The book is clearly expressed throughout, and is just th3 sort of work that an engineer, thinking 
of turning his attention to motor-carriage work, would do well to read as a preliminiary co starting 
opetSLtions."— Engineering. 
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FRENCH POLISHING AND ENAMELLING. 

A Practical Work of Instruction. Including Numerous Recipes for making 
Polishes, Varnishes, Glaze-Lacquers, Revivers, &c. By Richard Bitmkad, 
Author of " The Cabinet-Maker's Guide." Small crown 8vo, cloth. 

[/ws^ Published. 1/6 

THE CABINET^MAKER*S GUIDE 

TO THE ENTIRE CONSTRU TION OF CABINET WORK* 

Including Veneering, Marquetrie, Buhlwork, Mosaic, Inlaying, &c. By Richard 
BiTMEAD. Illustrated with Plans, Sections, and Working Drawings. Small 
Crown 8vo, cloth. [Just Published. 2/6 

CEMENTS, PASTES, GLUES AND GUMS. 

A Practical Guide to the Manufacture and Application of the various Aggluti- 
nants required in the Building, Metal-Working, Wood- Working, and Leather- 
Working Trades, and for Workshop and Office Use. With upwards of 900 
Recipes. By H. C. Standage. Third Edition. Crown 8vo, cloth . 2/- 

" We have pleasure in speaking favourably of this volume. So far as we have had experience, 
which is not inconsiderable, this manual is trustworthy." — Athenaum. 

THE ART OF SOAP-MAKING. 

A Practical Handbook of the Manufacture of Hard and Soft Soaps, Toilet Soaps, 
&c. Including many New Processes, and a Chapter on the Recovery of 
Glycerine from Waste Leys. By Alexander Watt. Sixth Edition, including 
an Appendix on Modern Candlemaking. Crown 8vo, cloth . . 7/6 

" The work will prove very useful, not merely to the technological student, but to the practical 
soap-boiler who wishes to understand the theory of his art." — Chemical News. 

" A thoroughly practical treatise. We congratulate the author on the success of his endeavour to 
fill a void in English technical literature." — Nature. 

PRACTICAL PAPER'MAKIN(?. 

A Manual for Paper-Makers and Owners and Managers of Paper-Mills. With 

Tables, Calculations, &c. By G. Clapperton, Paper-Maker. With Illustrations 

of Fibres from Micro- Photographs. Crown 8vo, cloth .... 5/- 

" The author caters for the requirements of responsible mill hands, apprentices, &c., whilst his 
manual will be found of great service to students of technology, as well as to veteran paper-makers 
and mill-owners. The illustrations form an excellent feature." — The World's Paper Trade Review. 

THE ART OF PAPER-MAKING. 

A Practical Handbook of the Manufacture of Paper from Rags, Esparto, Straw, 
and other Fibrous Materials. Including the Manufacture of Pulp from Wood 
Fibre, with a Description of the Machinery and Appliances used. To which are 
added Details of Processes for Recovering Soda from Waste Liquors. By 
Alexander Watt. With Illustrations. Crown 8vo, cloth . 7/6 



" It may be regarded as the standard work on the subject. The book is full of valuable information 
The * Art 01 Paper-Making ' is in every respect a model of a text-book, either for a technical class, or for 
the private student." — Paper and Printing Trades Journal. 

A TREATISE ON PAPER 

For Printers and Stationers. With an Outline of Paper Manufacture ; Complete 
Tables of Sizes, and Specimens of Different Kinds of Paper. By Richard 
Parkinson, late of the Manchester Technical School. Demy 8vo, cloth 3/6 

THE ART OF LEATHER MANUFACTURE. 

Being a Practical Handbook, in which the Operations of Tanning, Currying, and 
Leather Dressing are fully Described, and the Principles of Tanning Explained, 
and many Recent Processes Introduced ; as also Methods for the Estimation of 
Tannin, and a Description of the Arts of Glue Boiling, Gut Dressing, &c. By 
Alexander Watt. Fourth Edition. Crown 8vo, cloth . • , . 9/- 

" A sound, comprehensive treatise on tanning[ and its accessories. The book is an eminently 
valuable production, which redounds to the credit ot both author and publishers." — Chemical Review. 

THE ART OF BOOT AND SHOE-MAKING. 

A Practical Handbook, including Measurement, Last-Fitting, Cutting-Out, 
Closing and Making, with a Description of the most approved Machinery 
Employed. By John B. Leno. i2mo, cloth 2/- 
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WOOD ENGRAVING. 

A Practical and Easy Introduction to the Stufly of the Art. By W. N. Brown. 

i2nio, cloth 1/S 

" The book Is clear and complete, and will be useful to any one wanting to understand the first 
elements of the beautiful art of wood engraving."— <rra^/((c. 

MODERN HOROLOGY IN THEORY AND PRACTICE. 

Translated from the French of Claudius Saunier, ex-Director of the School of 
Horology at Macon, by Julien Tripplin, F.R.A.S., Besan9on Watch Manu- 
facturer, and Edward Rigg, M.A., Assayer in the Royal Mint. With Seventy- 
eight Woodcuts and Twenty-two Coloured Copper Plates. Second Edition. 
Super-royal 8vo, i&2 2s.. cloth ; half-calf £2 lOs. 

" There is no horological work in the English language at all to be compared to this production of 
M. Saunier's for clearness and completeness. It is alike good as a guide for the student and as a 
reference for the experienced horologist and skilled workman." — Horological Journal. 

"The latest, the most complete, and the most reliable of those literary productions to which 
continental watchmakers are indebted for the mechanical superiority over their English brethren — in 
fact, the Book of Books, is M. Saunier's 'Treatise.' " — Watchmaker, Jeweller, and Silversmith. 

THE WATCH ADJUSTER'S MANUAL. 

A Practical Guide for the Watch and Chronometer Adjuster in Making, Springing, 
Timing and Adjusting for Isochronism, Positions and Temperatures. By C. E. 
Fritts. 370 pages, with Illustrations, 8vo, cloth 16/» 

THE WATCHMAKER'S HANDBOOK. 

Intended as a Workshop Companion for those engaged in Watchmaking and the 
Allied Mechanical Arts. Translated from the French of Claudius Saunier. and 
enlarged by Julien Tripplin, F.R.A.S., and Edward Rigg, M.A., Assayer in 
the Royal Mint. Third Edition. Crown 8vo, cloth .... 9/- 

" Each part is truly a treatise in itself. The arrangement is good and the language is clear and 
concise. It is an admirable guide for the young watchmaker." — Engineering. 

" It is impossible to speak too highly of its excellence. It fulfils every requirement in a handbook 
intended for the use of a workman. Should be found in every workshop." — Watch and Clockmaker. 

HISTORY OF WATCHES & OTHER TIMEKEEPERS. 

By James F. Kendal, M. B.H.Inst. 1/6 boards ; or cloth, gilt 2/S 

" The best which has yet appeared on this subject in the English language." — Industries. 
" Open the book where you may, there is interesting matter in it concerning the ingenious devices 
of the ancient or modern horologer." — Saturday Review. 

ELECTRO-DEPOSITION. 

A Practical Treatise on the Electrolysis of Gold, Silver, Copper, Nickel, and 
other Metals and Alloys. With descriptions of Voltaic Batteries, Magneto and 
Dynamo-Electric Machines, Thermopiles, and of the Materials and Processes 
used in every Department of the Art, and Several Chapters on Electro-Metal- 
lurgy. By Alexander Watt, Author of " Elettro-Metallurgy," &c. Third 
Edition, Revised. Crown 8vo, cloth ....... 9/- 

" Eminently a book for the practical worker in electro-deposition. It contains practical descriptions 
of methods, processes and materials, as actually pursued and used in the workshop." — Engineer. 

ELECTRO-METALLURGY. 

Practically Treated. By Alexander Watt. Tenth Edition, including the most 

recent Processes. i2mo, cloth 3/6 

" From this book both amateur and artisan may learn everything necessary for the successful 
prosecution of electroplating." — Iron. 

JEWELLER'S ASSISTANT IN WORKING IN GOLD. 

A Practical Treatise for Masters and Workmen, Compiled from the Experience 
of Thirty Years' Workshop Practice. By George E. Gee, Author of the " Gold- 
smith's Handbook," &c. Crown 8vo, cloth ...... 7/6 

" This manual of technical education is apparently destined to be a valuable auxiliary to a handi- 
craft which is certainly capable of great improvement." — The Times. 
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ELECTROPLATING. 

A Practical Handbook on the Deposition of Copper, Silver, Nickel, Gold, 
Aluminium, Brass, Platinum, &c., &c. By J. W. Urquhart, C.E. Fourth 
Edition, Revised. Crown 8vo, cloth. [/«5/ Published. B/- 

" An excellent practical manual." — Engineering. 

" An excellent work, giving the newest information." — Horological Journal. 

ELECTROTYPING: 

The Reproduction and Multiplication of Printing Surfaces and Works of Art by 
the Electro-deposition of Metals. By J. W. Urquhart, C.E. Crown 8vo, 
cloth ............ 8/" 

•' The book is thoroughly practical ; the reader Is, therefore, conducted through the leading laws ot 

electricity, then through the metals used by electrotypers, the apparatus, and the depositing processes, 

op to the final preparation of the work." — Art Journal. 

GOLDSMITH'S HANDBOOK. 

By George E. Gee, Jeweller, &c. Fifth Edition* i2mo, cloth 3/- 

" A good, sound educator, and will be generally accepted as an authority." — Horological Journal. 

SILVERSMITH'S HANDBOOK. 

By George E. Gee, Jeweller, &c. Third Edition, with numerous Illustrations. 

i2mo, cloth 3/- 

" The chief merit of the work is its practical character. . . . The workers in the trade will speedily 
discover its merits when they sit down to study it." — English Mechanic. 

•»* The above two works together, strongly half -bound, price 7s. 

sheet metal WORKER'S INSTRUCTOR. 

Comprising a Selection of Geometrical Problems and Practical Rules for 
Describing the Various Patterns Required by Zinc, Sheet-Iron, Copper and Tin- 
Plate Workers. By Reuben Henry Warn, Practical Tin-Plate Worker. New 
Edition, Revised and greatly Enlarged by Joseph G. Horner, A.M.I.M.E. 
Crown 8vo, 254 pages, with 430 Illustrations, cloth. [Just Published. JjB 

BREAD & BISCUIT BAKER*S & SUGAR^BOILER*S 

ASSISTANT. 

Including a large variety of Modern Recipes. With Remarks on the Art of 
Bread-making. By Robert Wells. Third Edition. Cr. 8vo, cloth . 2/- 
" A large number of wrinkles for the ordinary cook;, as well as the baker." — Saturday Review. 

PASTRYCOOK & CONFECTIONER'S GUIDE. 

For Hotels, Restaurants, and the Trade in general, adapted also for Family Use. 

By R. Wells, Author of "The Bread and Biscuit Baker." Crown 8vo, 

cloth 2/- 

" We cannot speak too jiighly of this really excellent work. In these days of keen competition our 
readers cannot do better than purchase this book." — Baker's Times. 

ORNAMENTAL CONFECTIONERY. 

A Guide for Bakers, Confectioners and Pastrycooks; including a variety of 

Modern Recipes, and Remarks on Decorative and Coloured Work. With 129 

Original Designs. By Robert Wells. Second Edition. Crown 8vo, cloth. 

B7- 
" A valuable work, practical, and should be in the hands of every baker and confectioner. The 
illustrative designs are alone worth treble the amount charged for the whole work." — Baker's Times. 

MODERN FLOUR CONFECTIONER. 

Containing a large Collection of Recipe? for Cheap Cakes, Biscuits, &c. With 

Remarks on the Ingredients Used in their Manufacture. By Robert Wells, 

Author of " The Bread and Biscuit Baker," &c. Crown 8vo, cloth 2/- 

" The work is of a decidedly practical character, and in every recipe regard is had to economical 

working."— Nor/A British Daily Mail. 

RUBBER HAND STAMPS 

And the Manipulation of Rubber. A Practical Treatise on the Manufacture of 
Indianibber Hand Stamps, Small Articles of Indiarubber, The Hektograph, 
Special Inks, Cements and Allied Subjects. By T. O'Conor Sloane, A.M., Ph.D 
With numerous Illustrations, Square 8vo, cloth B/- 
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HANDYBOOKS FOR HANDICRAFTS. 

BY PAUL N. HASLUCK, 

Edhor of "Work" (New Series), Author of "Lathe Work," " Milling Machines, ' &c. 

Crown 8vo, 144 pages, price i/- each. 

®" Theie Handybooks have been written to supply information for Workmen, 
Students, and Amateurs in the several Handicrafts, op the actual Practice of the 
Workshop, and are intended to convey in plain language Technical Knowledge of the 
several Crafts. In describing the processes employed, and the manipulation of material, 
workshop terms are used ; workshop practice is fully explained ; and the text is freely illustrated 
with drawings of modem tools, appliances, and processes. 

METAL TURNER'S HANDYBOOK. 

A Practical Manual for Workers at the Foot-Lathe. With 100 Illustrations 1/- 
" The book will be of service alike to the amateur and the artisan turner. It displays thorough 
knowledge of the subject." — Scotsman. 

WOOD TURNER'S HANDYBOOK. 

A Practical Manual for Workers at the Lathe. With over 100 Illustrations 1/- 
" We recommend the book to young turners and amateurs. A multitude of workmen have hitherto 
sought in vain for a manual of this special Industry." — Mechanical World. 

WATCH JOBBER'S HANDYBOOK. 

A Practical Manual on Cleaning, Repairing, and Adjusting. With upwards of 

100 Illustrations 1/- 

" We strongly advise all young persons connected with the watch trade to acquire and study this 
inexpensive work." — Clerkenwell Chronicle. 

PATTERN MAKERS' HANDYBOOK. 

A Practical Manual on the Construction of Patterns for Founders. With upwards 

of 100 Illustrations 1/- 

" A most valuable, if not Indispensable, manual for the pattern maker." — Knowledge. 

MECHANIC'S WORKSHOP HANDYBOOK. 

A Practical Manual on Mechanical Manipulation, embracing Information on 
various Handicraft Processes. With Useful Notes and Miscellaneous Memo- 
randa. Comprising about 200 Subjects 1/- 

" A very clever and useful book, which should be found in every workshop ; and it should certainly 
find a place in all technical schools." — Saturday Rsview. 

MODEL ENGINEER'S HANDYBOOK. 

A Practical Manual on the Construction of Model Steam Engines. With 

upwards of 100 Illustrations 1/- 

" Mr. Hasluck has produced a very good little book." — Builder. 

CLOCK JOBBER'S HANDYBdOK. 

A Practical Manual on Cleaning, Repairing, and Adjusting. With upwards of 

100 Illustrations . . . 1/- 

" It is of inestimable service to those commencing the trade." — Coventry Standard. 

CABINET WORKER'S HANDYBOOK. 

A Practical Manual on the Tools, Materials, Appliances, and Processes employed 
in Cabinet Work. With upwards of 100 Illustrations .... 1/- 
^ Mr. liasluck's thoroughgoing little Handybook is amongst the most practical guides we have 
seen for beginners in cabinet-work." — Saturday Review. 

WOODWORKER'S HANDYBOOK. 

Embracing Information on the Tools, Materials, Appliances, and Processes 
Employed in Woodworkings With 104 Illustrations 1/- 

" Written by a man who knows not only how work ought to be done, but how to do it, and how to 
convey his knowledge to others." — Engineering. 

" Mr. Hasluck writes admirably, and gives complete instructions." — Engineer. 

" Mr. Hasluck combines the experience of a practical teacher with the manipulative skill and 
scientific knowledge of processes of the trained mechanician, and the manuals are marvels of what can 
be produced at a popular price." — Schoolmaster. 

" Helpful to workmen of all ages and degrees of experience." — Daily Chronicle. 

" Concise, clear, and practical." — Saturday Review. 
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COMMERCE, COUNTING-HOUSE WORK, 

TABLES, ETC. 

LESSONS IN COMMERCE. 

By Professor R. Gambaro, of the Royjtl High Commercial School at Genoa, 
Edited and Revised by James Gault, Professor of Commerce and Commercial 
Law in King's College, London. Fourth Edition. Crown 8vo. cloth 3/G 

" The publishers of this work have rendered considerable service to the cause of commercial 
education by the opportune production of this volume. . . . The work is peculiarly acceptable to 
English readers and an adniirable addition to existing class books. In a phrase, we think tne work 
attains its object in furnishing a brief account of those laws and customs of British trade with which 
the commercial man interested therein should be familiar."— CAam6«r of Commerce Journal. 

"An invaluable guide in the hands of those who are preparing for a commercial career, and, in fact, 
the information it contains on matters of business should be impressed on every one." — Counting House, 

THE FOREIGN COMMERCIAL CORRESPONDENT. 

Being Aids to Commercial Correspondence in Five Languages — English, French, 
German, Italian, and Spanish. By Conrad E. Baker. Third Edition. Care- 
fully revised throughout. Crown 8vo, cloth. [Just Published. 4/6 

" Whoever wishes to correspond in all the languages mentioned bv Mr. Baker cannot do better than 
study this work, the materials of which are excellent and conveniently arranged. They consist not of 
entire specimen letters, but — what are far more useful — short passages, sentences, or phrases expressing 
the same general idea in various forms." — Athenaum. 

" A careful examination has convinced us that it is unusually complete, well arranged and reliable. 
The book is a thoroughly good one." — Schoolmaster. 

FACTORY ACCOUNTS: THEIR PRINCIPLES AND 

PRACTICED 

A Handbook for Accountants and Manufacturers, with Appendices on the 
Nomenclature of Machine Details ; the Income Tax Acts ; the Rating of 
Factories; Fire and Boiler Insurance; the Factory and Workshop Acts, &c., 
including also a Glossary of Terms and a large number of Specimen Rulings. 
By Emile Garcke and J. M. Fells. Fourth Edition, Revised and Enlarged. 
Demy 8vo, 250 pages, cloth 6/- 

" A very interesting description of the requirements of Factory Accounts. . . . The principle ot 
assimilating the Factory Accoimts to the general commercial booK^ is one which we thoroughly agree 
with." — A ccouHtants' Journal. 

" Characterised by extreme thoroughness. There are few owners of factories who would not 
derive great benefit from the perusal of this most admirable work."— L oca/ Government Chronicle. 

MODERN METROLOGY. 

A Manual of the Metrical Units and Systems of the Present Century. With an 
Appendix containing a proposed English System. By Lowis D'A. Jackson, 
A.-M.Inst.C.E., Author of "Aid to Survey Practice," &c. Large crown 8vo, 
cloth 12/6 

" We recommend the work to all interested in the practical reform of our weights and measures." — 
Nature. 

A SERIES OF METRIC TABLES. 

In which the British Standard Measures and Weights are compared with those 
of the Metric System at present in Use on the Continent. By C. H. Dowling, 
C.E. 8vo, cloth 10/6 

" Mr. Dowling's Tables are well put together as a ready reckoner for the conversion of one system 
into the other." — Athemeuni. 

IRON AND METAL TRADES' COMPANION. 

For expeditiously ascertaining the Value of any Goods bought or sold by Weight, 

from IS. per cwt. to 112s. per cwt., and from one farthing per pound to one shilling 

per pound. By Thomas Downie. Strongly bound in leather, 396 pp. . 9/- 

" A most useful set of tables, nothing like them before existed." — Building News. 
'* Although specially adapted to the iron and metal trades, the tables will be found useful in every 
other business in which merchandise is bought and sold by weight." — Railway News. 
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NUMBER, WEIGHT, & FRACTIONAL CALCULATOR. 

Containing upwards of 250,000 Separate Calculations, showing at a glance the 
value at 422 different rates, ranging from y^^th of a Penny to 205. each, or per 
cwt., and /20 per ton, of any number of articles consecutively, from i to 470. 
— Any number of cwts., qrs., and lbs., from i cwt to 470 cwts. — Any number of 
tons, cwts., qrs., and lbs., from i to 1,000 tons. By Willi.\m Chadwick, Publid 
Accountant. Third Edition, Revited and Improved. 8vo, strongly bound 18/- 
" It is as easy of reference for any answer or any number of answers as a dictionary. ^ For making 



up accounts or estimates the book must prove invaluable to all who have any considerable quantity o 
calculations involving price and measure in any combination to do."— £< 
" The most perfect work of the kind yet prepared."— G/osgow Hiral 



THE WEIGHT CALCULATOR. 

Being a Series of Tables upon a New and Comprehensive Plan, exhibiting at one 
Reference the exact Value of any Weight from i lb. to 15 tons, at 300 Progressive 
Rates, from \d. to i68s. per cwt., and containing 186,000 Direct Answers, which, 
with their Combinations, consisting of a single addition (mostly to be performed 
at sight), will afford an aggregate of 10,266,000 Answers ; the whole being calcu- 
lated and designed to ensure correctness and promote despatch. By Henry 
Harben, Accountant. Fifth Edition, carefully corrected. Royal 8vo, strongly 
half-bound i&l 6s. 

" A practical and useful work of reference for men of business generally." — Ironmonger. 
" Of priceless value to business men. It is a necessary book in all mercantile offices." — Sheffield 
Independent. 

THE DISCOUNT GUIDE. 

Comprising several Series of Tables for the Use of Merchants, Manufacturers, 
Ironmongers, and others, by which may be ascertained the exact Profit arising 
from any mode of using Discounts, either in the Purchase or Sale of Goods, and 
the method of either Altering a Rate of Discount, or Advancing a Price, so as to 
produce, by one operation, a sum that will realise any required profit after 
allowing one or more Discounts ; to which are added Tables of Profit or Advance 
from I J to 90 per cent.. Tables of Discount from i J to gSf per cent., and Tables 
of Commission, &c., from | to 10 per cent. By Henry Harben, Accountant. 
New Edition, Corrected. Demy 8vo, half-bound .... £1 58. 

" A book such as this can only be appreciated by business men, to whom the saving of time means 
saving of money. The work must prove of great value to merchants, manufacturers, and general 
traders." — British Trade Journal. 

TABLES OF WAGES. 

At 54. 52. 50, and 48 Hours per Week. Showing the Amounts of Wages from 
One-quarter-of-an-hour to Sixty-four hours in each case at Rates of Wages 
advancing by One Shilling from 45. to 55s. per week. By Thos. Garbutt, 
Accountant. Square crown 8vo, half-bound ...... 6/- 

IRON-PLATE WEIGHT TABLES. 

For Iron Shipbuilders, Engineers and Iron Merchants. Containing the Calcu- 
lated Weights of Upwards of 150,000 different sizes of Iron Plates from 1 foot by 
6 in. by ^ in. to 10 feet by 5 feet iDy i in. Worked out on the basis of 40 lbs. to 
the square foot of Iron of i inch in thickness. By H. Burlinson and W. H. 
Simpson. 4to, half-bound 25/- 

MATHEMATICAL TABLES (ACTUARIAL). 

Comprising Commutation and Conversion Tables, Logarithms, Cologarithms, 
Antilogarithms and Reciprocals. By J. W. Gordon. Royal 8vo, mounted on 
canvas, in clpth case. [/ws/ Published. 5/- 
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AGRICULTURE, FARMING, GARDENING, ETC. 

THE COMPLETE GRAZIER AND FARMER*S AND 

CATTLE BREEDER^S ASSISTANT* 

A Compendium of Husbandry. Originally Written by William Youatt. 
Fourteenth Edition, entirely Re-written, considerably Enlarged, and brought up 
to Present Requirements, by William Pre am, LL.D., Assistant Commissioner 
Royal Commission on Agriculture, Author of " The Elements of Agriculture," &c. 
Royal 8vo, i.ioo pp., with over 450 Illustrations. Handsomely bound. 

[Just Published. £1 lis. 6cl. 

Summary of Contents. 
Book I. On the Varieties, Breeding, Rear- 



ing, Fattening and Management of Cattle. 
Book II. On the Economy and Management 

OF THE Dairy. 
Book III. On the Breeding, Rearing, and 

Management of Horses. 
Book IV. On the Breeding, Rearing, and 

Fattening of Sheep. 
Book V. On the Breeding, Rearing, and 

Fattening of Swine. 
Book VI. On the Diseases of Live Stock. 



Book VII. On the Breeding, Rearing, and 
Management of Poultry. 

Book VIII. On Farm Offices and Imple- 
ments of Husbandry. 

Book IX. On the Culture and Manage- 
ment of Grass Lands. 

Book X. On the Cultivation and Applica- 
tion of Grasses, Pulse and Roots. 

Book XI. On Manures and their Appli- 
cation TO Grass Land and Crops. 

Book XII. Monthly Calendars ofFarmwork. 



*** Opinions of the Press. 

" Dr. Fream is to be congratulated on the successful attempt he has made to give us a work which 

will at once become the standard classic of the farmi practice of the country. We believe that it will be 

found that it has no compeer among the many works at present in existence. . . . The illustrations 

-are admirable, while the frontispiece, which represents tne well-known bull. New Year's Gift, bred by 

the Queen, is a work of art." — The Times. 

" The book must be recognised as occupying the proud position of the most exhaustive work ot 
reference in the English language on the subject with which it deals." — Athenerum. 

•' The most comphrehensive guide to modern farm practice that exists in the English language 
to-day. . . . The book is one that ought to be on every farm and in the library of every land 
owner." — Mark Lane Express. 

" In point of exhaustiveness and accuracy the work will certainly hold a pre-eminent and unique 
position among books dealing with scientific agricultural practice. It is, in fact, an agricultural library 
-of itself." — North British Agriculturist. 

" A compendium of authoritative and well-ordered knowledge on every conceivable branch of the 
work of the live stock farmer ; probably without an equal in this or an/other country." — Yorkshire Post. 

FARM LIVE STOCK OF GREAT BRITAIN. 

By Robert VSTallace, F.L.S., F.R.S.E., &c.. Professor of Agricultural and Rural 
Economy in the University of Edinburgh. Third Edition, thoroughly Revised 
and considerably Enlarged. With over 120 Phototypes of Prize Stock. Demy 
8vo, 384 pp., with 79 Plates and Maps. Cloth 12/6 

" A really complete work on the history, breeds, and management of the farm stock of Great 
Britain, and one which is likely to find its way to the shelves of every country gentleman's library." — 
The Times. 

*• The latest edition of * Farm Live Stock of Great Britain ' is a production to be proud of, and its 
: issue not the least of the services which its author has rendered to agricultural science." — Scottish 
Fanner. 

'• The book is very attractive, . . . and we can scarcely imagine the existence of a farmer who 
would not like to have a copy of this beautiful and useful work." — Mark Lane Express. 

NOTE-BOOK OF AGRICULTURAL FACTS AND 

FIGURES FOR FARMERS AND FARM STUDENTS 

By Primrose McConnell, B.Sc, Fellow of the Highland and Agricultural 
Society, Author of " Elements of Farming." Sixth Edition, Rewritten, Revised, 
and greatly Enlarged. F'cap. 8vo, 480 pages, leather, gilt edges. 

IJust Published. 6/- 

SUMMARY OF CONTENTS. 

Surveying and Levelling. — Weights and Measures. — Machinery and Buildings. — 
Labour. — Operations. — Draining. — Embanking. — Geological Memoranda. — Soils. — Manures. 
— Cropping. — Crops. — Rotations. — Weeds. — Feeding. — Dairying. — Live Stock. — Horses. — 
Cattle. — Sheep. — Pigs. — Poultry. — Forestry. — Horticulture. — Miscellaneous. 

" No farmer, and certainly no s^jricultural student, ought to be without this multum in parvo manual 
of all subjects connected with the ikrm."— North British Agriculturist. 

" This little pocket-book contains a large amount of useful information upon all kinds of agricultural 
^subjects. Something of the kind has long been wanted."— Mar* Lane Express. 

" The amount of information it contains is most surprising ; the arrangement of the matter is so 
jnethodical — although so compressed — as to be intelligible to every one who takes a glance through its 
pages. They teem with information."— Farm and Home. 
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BRITISH DAIRYING. 

A Handy Volume on the Work of the Dairy- Farm. For the Use of Technical 
Instruction Classes, Students in Agricultural Colleges and the Working Dairy- 
Farmer. By Prof. J. P. Sheldon. With lllusts. Second Edition, Revised. 
Crown 8vo, cloth. \^]us% Published. 2/S 

" Confidently recommended as a useful text-book on dairy fsLTming "--A griculhiral Gazette. 
" Probably tne best half-crown manual on dairy work that has yet been produced."— iVortA British 
Agriculturist. 

" It is the soundest little work we have yet seen on the subject." — The Times, 

MILK, CHEESE, AND BUTTER. 

A Practical Handbook on their Properties and the Processes of their Production. 
Including a Chapter on Cream and the Methods of its Separation from Milk. 
By John Oliver, late Principal of the Western Dairy Institute, Berkeley. With. 
Coloured Plates and 200 Illustrations. Crown 8vo, cloth . 7/S 

" An exhaustive and masterly production. It may be cordially recommended to all students and 
practitioners of dairy science." — N.B. Agriculturist. 

" We recommend this very comprehensive and carefully-written book to dairy-farmers and students, 
of dairying. It is a distinct acquisition to the library of the agriculturist."— i^^rftcM/Ziira/ Gazette. 

SYSTEMATIC SMALL FARMING. 

Or, The Lessons of my Farm. Being an introduction to Modern Farm Practice 

for Small Farmers. By R. Scott Burn, Author of " Outlines of Modern 

Farming," &c. Crown 8vo, cloth 6/- 

" This is the completest book of its class we have seen, and one which every amateur farmer will read 
with pleasure, and accept as a guide." — Field. 

OUTLINES OF MODERN FARMING. 

By R. ScoTT Burn. Soils, Manures, and Crops — Farming and Farming Economy 
— Cattle, Sheep, and Horses — Management of Dairy, Pigs, and Poultry — 
Utilization of Town-Sewage, Irrigation, &c. Sixth Edition. In one vol., 1,250 
pp., half-bound, profusely Illustrated 12/- 

FARM ENGINEERING, THE COMPLETE TEXT-BOOK OF. 

Comprising Draining and Embanking; Irrigation and Water Supply; Farm 

Roads, Fences, and Gates ; Farm Buildings ; Barn Implements and Machines ; 

Field Implements and Machines; Agricultural Surveying, &c. By Professor 

John Scott. In one vol., 1,150 pp., half-bound, with over 600 Illustrations, 12/- 

" Written with great care, as well as with knowledge and ability. The author has done his work 
well • we have found him a very trustworthy guide wherever we have tested his statements. The volume 
will be of great value to agricultural students." — Mark Lane Express. 

THE FIELDS OF GREAT BRITAIN. 

A Text-Book of Agriculture. Adapted to the Syllabus of the Science and Art 

Department. For Elementary and Advanced Students. By Hugh Clements 

(Board of Trade). Second Edition, Revised, with Additions. i8mo, cloth . 2/6 

" It is a lone time since we have seen a book which has pleased us more, or which contains such a 
vast and useful fund of knowledge." — Educational Times. 

TABLES AND MEMORANDA FOR FARMERS, GRAZIERS^ 

AGRICULTURAL STUDENTS, SURVEYORS, LAND AGENTS^ 
AUCTIONEERS, &c 

"With a New System of Farm Book-keeping. By Sidney Francis. Fifth 



Edition. 272 pp., waistcoat-pocket size, limp leather. 



[Just Published. l/( 



"Weighing less than i oz., and occupying no more space than a match box, it contains a mass of 
facts and calcinations which has never before, in such handy form, been obtainable. Every operation 
on the farm is dealt with. The work may be taken as thoroughly accurate, the whole of the tables 
having been revised by Dr. Fream. We cordially recommend it." — Bell's Weekly Messenger. 

THE ROTHAMSTED EXPERIMENTS AND THEIR 

PRACTICAL LESSONS FOR FARMERS. 

Part I. Stock. Part II. Crops. By C. J. R. Tipper. Crown 8vo. cloth. 

[Just Published. 3/S 
" We have no doubt that the book will be welcomed by a large class of farmers and others interested, 
in SLgiticuitare."— Standard. 
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FERTILISERS AND FEEDING STUFFS. 

Their Properties and Uses. A Handbook for the Practical Farmer. By 
Bernard Dyer, D.Sc. (Lond.). With the Text of the Fertilisers and Feeding 
Stuflfs Act ot 1893, &c. Third Edition, Revised. Crown 8vo, cloth. 

[Just Published. 1/- 
" This little book is precisely what it professes to be — ' A Handbook for the Practical Farmer.' 
Dr. Dyer has done farmers good service in placing at their disposal so much useful information in so 
intelligible a form."— The Times. 

BEES FOR PLEASURE AND PROFIT j 

Guide to the Manipulation of Bees, the Production of Honey, and the General 
Management of the Apiary. By G. Gordon Samson. With numerous Illustra- 
tions. Crown Svo, wrapper 1/- 

BOOK-KEEPING FOR FARMERS AND ESTATE OWNERS. 

A Practical Treatise, presenting, in Three Plans, a System adapted for all 
Classes of Farms. By Johnson M. Woodman, Chartered Accountant. Fourth 
Edition. Crown Svo, cloth. [J^st Published. 2/6 

" The volume is a capital study of a most important subject." — Agricultural Gazette. 

WOODMAN'S YEARLY FARM ACCOUNT BOOK. 

Giving Weekly Labour Account and Diary, and showing the Income and 
Expenditure under each Department of Crops, Live Stock, Dairy, &c., &c. 
With Valuation, Profit and Loss Account, and Balance Sheet at the end of 
the Year. By Johnson M. Woodman, Chartered Accountant. Second Edition. 
Folio, half-bound. [Net 7/6 

" Contains every requisite for keeping farm accounts readily and accurately." — Agriculture. 

THE FORCING-GARDEN. 

Or, How to Grow Early Fruits, Flowers, and Vegetables. With Plans and 
Estimates for Building Glasshouses, Pits and Frames. With Illustrations. 

By SAMtJSL Wood. Crown Svo, cloth 3/6 

" A good book, containing a great deal of valuable teaching." — Gardener's Magazine. 

A PLAIN GUIDE TO GOOD GARDENING. 

Or, How to Grow Vegetables, Fruits, and Flowers. By S. Wood. Fourth 

Edition, with considerable Additions, &c., and numerous Illustrations. Crown 

Svo, cloth 3/6 

"A very good book, and one to be highly recommended as a practical guide. The practical 
directions are exceWent.^—Atheneeum. 

MULTUM-IN-PARVO GARDENING. 

Or, How to make One Acre of Land produce £620 a year, by the Cultivation of 
Fruits and Vegetables ; also, How to Grow Flowers in Three Glass Houses, 
so as to realise /176 per annum clear Profit. By Samuel Wood, Author of 
" Good Gardening," &c. Sixth Edition. Crown Svo, sewed . . . 1/. 

THE LADIES' MULTUM-IN-PARVO FLOWER GARDEN. 

And Amateur's Complete Guide. By S. Wood. Crown Svo, cloth . 3/6 

POTATOES J HOW TO GROW AND SHOW THEM. ' 

A Practical Guide to the Cultivation and General Treatment of the Potato. 
By J. Pink. Crown Svo . 2/- 

MARKET AND KITCHEN GARDENING* 

By C. W. Shaw, late Editor of *• Gardening Illustrated." Crown Svo, cloth. 

3/6 
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AUCTIONEERING, VALUING, 
LAND SURVEYING, ESTATE AGENCY, ETC. 



INWOOD'S TABLES FOR PURCHASING ESTATES 

AND FOR THE VALUATION OF PROPERTIES. 

Including Advowsons, Assurance Policies, Copyholds, Deferred Annuities,- 
Freeholds, Ground Rents, Immediate Annuities, Leaseholds, Life Interests 
Mortgages, Perpetuities, Renewals of Leases, Reversions, Sinking Funds, 
&c., &c. 26th Edition, Revised and Extended by William Schooling, 
F.R.A.S., with Logarithms of Natural Numbers and Thoman's Logarithmic 
Interestand Annuity Tables. 360 pp., demy 8 vo, cloth. [Just Published. Net 8/« 

" Those interested in the purchase and sale of estates, and in the adjustment of compensation cases, 
as well as in transactions in annuities, life insurances, &c., will find the present edition of eminent 
service." — Engineering. 

" This valuable book has been considerably enlarged and improved by the labours of Mr. Schooling^ 
and is now very complete indeed." — Economist. 

" Altogether this edition will prove of extreme value to many classes of professional men in saving 
them many long and tedious calculations."— 7fft;«s/or5' Review. 

THE APPRAISER, AUCTIONEER, BROKER, HOUSE 

AND ESTATE AGENT AND VALUER'S PCMZKET ASSISTANT, 

For the Valuation for Purchase, Sale, or Renewal of Leases, Annuities and 
Reversions, and of property generally; with Prices for Inventories, &c. By 
John Wheeler, Valuer, &c. Sixth Edition, Re-written and greatly Extended 
by C. NoRRis. Royal 32mo, cloth . 6/- 

" A neat and concise book of reference, containing an admirable and clearly-arranged list of prices • 
for inventories, and a very practical guide to determine the value of furniture, occ." — Standard. 

" Contains a large quantity of varied and useful information as to the valuation for purchase, sale, or 
renewal of leases, annuities and reversions, and of property generally, with prices for inventories, and 
a guide to determine the value of interior fittings and otner effects." — Builder. 

AUCTIONEERS » THEIR DUTIES AND LIABIUTIES. 

A Manual of Instruction and Counsel for the Young Auctioneer. By Robert 
Squibbs, Auctioneer. Second Edition, Revised. Demy 8vo, cloth 12/6 

" The work is one of general excellent character, and gives much information in a compendious ^ 
and satisfactory form." — Builder. 

" May be recommended as giving a great deal of information on the law relating to auctioneers, in 
a very readable form." — Law Joumtu. 

THE AGRICULTURAL VALUER'S ASSISTANT. 

A Practical Handbook on the Valuation of Landed Estates ; including Example 
of a Detailed Report on Management and Realisation ; Forms of Valuations of 
Tenant Right ; Lists of Local Agricultural Customs ; Scales of Compensation 
under the Agricultural Holdings Act, and a Brief Treatise on Compensation 
under the Lands Clauses Acts, &c. By Tom Bright, Agricultural Valuer, 
Author of " The Agricultural Surveyor and Estate Agent's Handbook." Fourth 
Edition, Revised, with Appendix containing a Digest of the Agricultural Holdings 
Acts, 1883-1900. Crown 8vo, cloth. [J^^ Published. Net 6/— 

" Pull of tables and examples in connection with the valuation of tenant-right, estates, labour^, 
contents and weights of timber, and farm produce of all kinds." — A gricultural Gazette. 

** An eminenuy practical handbook, full of practical tables and data of undoubted interest and value- 
to surveyors and auctioneers in preparing valuations of all kinds." — Farmer. 

POLE PLANTATIONS AND UNDERWOODS. 

A Practical Handbook on Estimating the Cost of Forming, Renovating, Improv- 
ing, and Grubbing Plantations and Underwoods, their Vsduation for Purposes or 
Transfer, Rental, Sale or Assessment. By Tom Bright. Crown 8vo, cloth 3/6* 

" To valuers, foresters and agents it will be a welcome aid." — North British Agriculturist. 
" Well calculated to assist the valuer in the discharge of his duties, and of undoubted interest andi 
use both to surveyors and auctioneers in preparing valuations of all kinds." — Kent Herald. 
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AGRICULTURAL SURVEYOR AND ESTATE AGENT'S 

HANDBOOIC 

Of Practical Rules, Formulae, Tables, and Data. A Comprehensive Manual for 
the Use of Surveyors, Agents, Landowners, and others interested in the Equip- 
ment, the Management, or the Valuation of Landed Estates. By Tom Bright, 
Agricultural Surveyor and Valuer, Author, of "The Agricultural Valuer's. 
Assistant," &c. With Illustrations. Fcap. 8vo, Leather. 

\_]u%t Published. Net 7/6 
" An exceedingly useful book, the contents of which are admirably chosen. The classes for whom 
the work is intended will find it convenient to have this comprehensive handbook accessible for 
reference." — Live Stock Journal. 

*' It is a singularly compact and well informed compendium of the facts and figures likely to be 
required in estate work, and is certain to prove of much service to those to whom it is addressed." — 
Scotsman. 

THE LAND VALUER'S BEST ASSISTANT. 

Being Tables on a very much improved Plan, for Calculating the Value of Estates* 
With Tables for reducing Scotch, Irish, and Provincial Customary Acres to 
Statute Measure, &c. By R. Hudson, C.E. New Edition, Royal 32mo, 

. leather, elastic band 4/-> 

" Of incalculable value to the country gentleman and professional man." — Farmers' Journal. 

THE LAND IMPROVER'S POCKET-BOOK. 

Comprising Formulae, Tables, and Memoranda required in any Computation 
relating to the Permanent Improvement of Landed Property. By John Ewart, 
Surveyor. Second Edition, Revised, Royal 32mo, oblong, leather 4/«^ 

*' A compendious and handy little volume." — Spectator. 

THE LAND VALUER'S COMPLETE POCKET-BOOK. 

Being the above Two Works bound together. Leather .... 7/6- 

HANDBOOK OF HOUSE PROPERTY. 

A Popular and Practical Guide to the Purchase, Tenancy, and Compulsory Sale^ 
of Houses and Land, including Dilapidations and Fixtures : with Examples of 
all kinds of Valuations, Information on Building and on the right use of 
Decorative Art. By E. L. Tarbuck, Architect and Surveyor. Sixth Edition. 
i2mo, cloth. [Jiist Published. 5/- 



"The advice is thoroughly practical." — Law Journal. 

- -■ - - - al 

well- written and thoughtful work."— Lan^i Agents' Record. 



" For all who have dealings with house propeity this is an indispensable guide." — Decoration. 
" Carefully brought up to date, and much improved by the addition of a division on Fine Art. 



LAW AND MISCELLANEOUS. 



MODERN JOURNALISM. 

A Handbook of Instruction and Counsel for the Young Journalist. By John B. 

Mackie, Fellow of the Institute of Journalists. Crown 8vo, cloth . 2/-^ 

" This invaluable guide to journalism is a work which all aspirants to a journalistic career will read, 
with didydiTiiaigQ."— Journalist. 

HANDBOOK FOR SOLICITORS AND ENGINEERS 

Engaged in Promoting Private Acts of Parliament and Provisional Orders, for 
the authorization of Railways, Tramways, Gas and Water Works, &c. By 
L. L. Macassey, of the Middle Temple, Barrister-at-Law, M.I.C.E. 8vo, cloth. 

£1 6s. 

PATENTS FOR INVENTIONS, HOW TO PROCURE THEM. 

Compiled for the Use of Inventors, Patentees and others. By G. G. M. 
Hardingham, Assoc. Mem. Inst. C.E., &c. Demy 8vo, cloth 1/6 

CONCILIATION AND ARBITRATION, 

IN LABOUR DISPUTES. 

A Historical Sketch and Brief Statement of the Present Position of the Question, 
at Home and Abroad. By J. S. Jeans. Crown 8vo, 200 pp., cloth . 2/& 
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EVERY MAN'S OWN LAWYER. 

A Handy-Book of the Principles of Law and Equity. With a Concise 
Dictionary of Legal Terms. By A Barrister. Thirty-ninth Edition, carefully 
Revised, and including New Acts of Parliament of 1901. Comprising the 
Youthful Offenders Act, 1901 ; the Larceny Act, 1901 ; the Intoxicating Liquors Act, 
1901 ; the Factory and Workshop Act, 1901, and other enactments of the year. 
Judicial Decisions during the year have also been duly noted. Crown 8vo, 800 pp., 
strongly bound in cloth. ijust Published. 6/8 

♦^* This Standard Work of Reference forms a Complete Epitome of the Laws of 

England, comprising (amongst other matter) : 

The Rights and Wrongs of Individuals — Landlord and Tenant — 
Vendors and Purchasers — Leases and Mortages — Principal and Agent — 
Partnership and Companies — Masters, Servants and Workmen — Contracts 
and Agreements — Borrowers, Lenders and Sureties — Sale and Purchase 
OF Goods — Cheques, Bills and NoTts — Bills of Sale — Bankruptcy — 
Railway and Shipping Law — Life, Fire, and Marine Insurance — Accident 
and Fidelity Insurance — Criminal Law — Parliamentary Elections — County 
Councils — District Councils — Parish Councils — Municipal Corporations — 
Libel and SiLander — Public Health and Nuisances — Copyright, Patents, 
Trade Marks — Husband and Wife — Divorce — Infancy — Custody of 
Children — Trustees and Executors — Clergy, Churchwardens, etc. — Game 
Laws and Sporting — Innkeepers — Horses and Dogs — Taxes and Death 
Duties — Forms of Agreements. Wills, Codicils, Notices, etc. 

i^* The object of this work is to enable those who consult it to help themselves to 
ihe law ; and thereby to dispense, as far as possible, with professional assistance and culvice. 
There are many wrongs and grievances which persons submit to from time to time through 
not knowing how or where to apply for redress ; and many persons have as great a dread 
of a lawyer's office as of a lion's den. With this book at hand it is believed that many 
a Six-and-Eightpekce may be saved; many a wrong redressed; many a right reclaimed; 
many a law suit avoided; and many an evil abated. The work has established itself as 
ihe standard legal adviser of all classes, and has also made a reputation for itself as a 
useful book of reference for lawyers residing at a distance from law libraries, who are glad 
io have at hand a work embodying recent decisions and enactments. 

•^* Opinions of the Press. 

" It is a complete code of English Law written in plain language, which all can understand. . . . 
:Should beTntE^anSsoTeveryTusmessnTan, and all who wish to abolish lawyers' bills." — Weekly Times. 
" A useful and concise epitome of the law, compiled with considerable care." — Law Magazine. 

" A complete digest of the most useful facts which constitute English law." — Globe. 

" This excellent handbook. . . . Admirably done, admirably arranged, a nd admi rably cheap ." — 
Leeds Mercury. 

" A concise, cheap, and complete epitome of the English law. So plainly written that he who runs 
may read, and be who reads may understand. " — Figaro. 

" A dictio nary of legal facts well put together. The book is a very useful one." — Spectator. 

THE PAWNBROKERS*, FACTORS', AND MERCHANTS' 

GUIDE TO THE LAW OF LOANS AND PLEDGES- 

With the Statutes and a Digest of Cases. By H. C. Folkard, Barrister-at-Law. 
Cloth 3/6. 

LABOUR CONTRACTS. 

A Popular Handbook on the Law of Contracts for Works and Services. By 
David Gibbons. Fourth Edition, with Appendix of Statutes by T. F. Uttley, 
Solicitor. Fcap. 8vo, cloth 3/6 

summary of the factory ai^td workshop acts 

(1878-1891). For the Use of Manufacturers and Managers. By Emile Garcke 
ana J. M. Fells. (Reprinted from " Factory Accounts.") Crown 8vo, sewed. 

6€l. 
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CIVIL ENGINEERING & SURVEYING. 
Civil Eiig^ineeping^. 

By Henry Law, M. Insi. C.E. Including a Treatise on Hydraulic Engineering 
by G. R. BURNELL, M.I.C.E. Seventh Edition, revised, with Large Additions on 
Recent Practice by D. Kinnear Clark. M. Inst. C.E. 6/6, cloth boards 7/6 
" An admirable volume, which we warmly recommend to young engineers." — Builder. 

Pioneer Ens^neeping*. 

A Treatise on the Engineering Operations connected with the Settlement of Waste 
Lands in New Countries. By E. Dobson. M.Inst. C.E. Second Edition. . 4/6 
" Mr. Dobson is familiar with the difficulties which have^ to be overcome in this class of work, and 
much of his advice will be valuable to young engineers proceeding to our colonies." — Engineerings. 

Ipon and Steel Bpidg^s and Viaducts. 

A Practical Treatise upon their Construction. For the use of Engineers, Draughtsmen, 
and Students. By Francis Campin, C.E 3/6 

Ipon Bpidg^es of Moderate Span: 

Their Construction and Erection. By H. W. Pendred. With 40 illustrations 2/0 
" Students and engineers should obtain this book for constant and practical use." — Colliery Guardian. 

Constpuctional Iron and Steel Work, 

As applied to Public, Private, and Domestic Buildings. By Francis C ampin, C. E. 3/6 
" This practical book may be counted a most valuable work." — British Architect. 

Tubular and other Iron Girder Bridg^es, 

Describing the Britannia and Conway Tubular Bridges. With a Sketch of Iron 
Bridges, &c. By G. Drysdale Dempsey, C.E. Fourth Edition . . . 2/0 

Materials and Construction. 

A Theoretical and Practical Treatise on the Strains, Designing, and Erection of 
Works of Construction. By Francis Campin, C.E. Second Edition . 3/0 
" No better exposition of tbe practical application of the principles of construction has yet been 
published to our knowledge in such a cheap comprehensive form." — Building News. 

Sanitary Work in Small Tow^ns and Villag^es. 

Bjr Charles Slagg, Assoc. M. Inst. C.E. Second Edition, Enlarged . . 3/0 
" This is a very iiseful book. There is a great deal of work required to be done in the smaller towns 
and villages, and this little volume will help those who are willing to do it." — Builder. 

Construction of Roads and Streets. 

By H. Law, C.E., and D. K. Clark, C.E. Sixth Edition, revised, with Additional 
Chapters by A J. Wallis-Tayler, A.M. Inst. C.E. [Just published. 6/0 

" A book which every borough surveyor and engineer must possess, and which will be of considerable 
service to architects, builders, and property owners generally." — Building News. 

Construction of Gas Works, 

And the Manufacture and Distribution of Coal Gas. By S. Hughes, C.E. Re-written 

by William Richards, C.E. Eighth Edition, with important Additions . 5/6 

"Will be of infinite service alike to manufacturers, distributors, and consumers." — Foreman Engineer. 

Water Works, for the Supply of Cities and To^vns. 

With a Description of the Principal Geological Formations of England as influencing 

Supplies of Water. By Samuel Hughes . . 4/0 

"Everyone who is debating how his village, town, or city shall be plentifully supplied with pure 
water should read thus book." — Newcastle Courant. 

Power of Water. 

As applied to drive Flour Mills, and to give motion to Turbines and other Hydrostatic 
Engines. By Joseph Glynn, F.R.S., &c. New Edition. Illustrated . . 2/0 

Wells and Well-Sinkingr. 

By J. G. Swindell, A.R.I.B.A., and G. R. Burnell, C.E. Revised Edition 2/0 
" Solid practical information, written in a concise and lucid style. The work can be recommended 
as a text-book for all surveyors, architects, &c." — Iron and Coal Trades Review. 

Drainag^e of Lands, Towns, and Building^. 

By G. D. Dempsey, C.E. Revised, with large Additions on Recent Practice in 
Drainage Engineering, by D. Kinnear Clark, M.I.C.E. Third Edition . 4/6 
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Blasting^ and Quappying^ of Stone, 

For Building and other Purposes. With Remarks on the Blowing up of Bridges. 
By Gen. SirJ. BuRGOYNE, K.C.B. . " 1/6 

Foundations and Concpete Wopks. 

With Practical Remarks on Footings, Planking, Sand, Concrete, B6ton, Pile-driving, 
Caissons, and Cofferdams. By E. DOBSON, M.R.I.B.A. Seventh Edition . 1/6 

Pneumatics, 

Including Acoustics and the Phenomena of Wind Currents, for the use of Beginners. 
By Charles ToMLiNSON, F.R.S. Fourth Edition, enlarged. Illustrated . 1/6 

Land and Eng^ineeping^ Supveying^. 

For Students and Practical Use. By T. Baker, C.E. Eighteenth Edition, revised 
and extended by F. E. Dixon, A.M. Inst. C.E. Illustrated with Plates and Diagrams. 

[Just publuhed. 2/0 

Mensupation and Measuping^, 

With the Mensuration and Levelling of Land for the purposes of Modern Engineering. 
By T. Baker, C.E. New Edition by E. Nugent, C.E 1/6 



MINING AND METALLURGY. 
Minepalog'y, 

Rudiments of. By A. Ramsay, F.G.S. Third Edition. Woodcuts and Plates 3/6 

"The author throughout has displayed an intimate knowledge of his subject, and great facility in 
imparting that knowledge to others. The book is of great utility." — Mining Journal. 

Coal and Coal Minings, 

By the late Sir Warington W. Smyth, M.A., F.R.S., Eighth Edition, Revised and 
Extended by T. Forster Brown, Chief Inspector of the Mines of the Crown and of 
the Duchy of Cornwall [Just Published. 3/6 

" Every portion of the volume appears to have been prepared with much care, and as an outline is 
given of every known coal-field in this and other countries, as well as of the two principal methods of 
working, the book will doubtless interest a very large number of readers." — Mining Journal. 

Metallupg^y of Ipon. 

Containing History of Iron Manufacture, Methods of Assay, and Analyses of Iron Ores, 
Processes of Manufacture of Iron and Steel, &c. By H. Bauerman, F.G.S., A.R.S.M. 
With numerous Illustrations. Sixth Edition, revised and enlarged . . . 5/0 

"Carefully written, it has the merit of brevity and conciseness, as to less important points ; while all 
material matters are very fully and thoroughly entered into." — Standard. 

Minepal Supveyop & Valuep's Complete Guide. 

Comprising a Treatise on Improved Mining Surveying and the Valuation of Mining 
Properties, with New Traverse Tables. By W. Lintern, C.E., Third Edition, with an 
Appendi.K on Magnetic and Angular Surveying, with Records of the Peculiarities of 
Needle Disturbances. With Four Plates of Diagrams, Plans, &c. . . . 3/6 
" Contains much valuable information, and is thoroughly trustworthy." — Iron df' Coal Trades Review. 

Slate and Slate Quappying*, 

Scientific, Practical, and Commercial. By D. C. Da vies, F.G.S., Mining Engineer, &c. 

With numerous Illustrations and Folding Plates. Third Edition . . . 3/0 

" One of the best and best-balanced treatises on a special subject that we have met 'wXih."— Engineer. 

A Fipst Book of Mining^ and Quappying^, 

With the Sciences connected therewith, for Primary Schools and Self-Instruction. By 
J. H. Collins, F.G.S. Second Edition, with Additions 1/6 

" For those concerned in schools in the mining districts, this work is the very thing that should be in 
the hands of their schoolmasters." — Iron. 

Subteppaneous Supveying^. 

By Thomas Fenwick. Also the Method of Conducting Subterraneous Surveys 
without the use of the Magnetic Needle, &c. By T. Baker, C.E. . , , 2/6 

Mining^ Tools, 

Manual of. By W. Morgans, Lecturer on Mining at the Bristol School of Mines 2/6 

« • • a » 

Mining? Tools, Atlas 

Of Engravings to the above, containing 235 Illustrations drawn to Scale. 4to. . 4/6 

"Students, Overmen, Captains, Managers, and Viewers may gain practical knowledge and useful 
hints by the study ofMr. Morgans' Manual. — Colliery Guardian. 
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Physical Geolog^y, 

Partly based on Major-General Portlock's " Rudiments of Geology." By Ralph 
Tate, A.L.S., &c. Woodcuts 2/0 

Histopical Geology, 

Partly based on Major-General PoRTLOCK's *' Rudiments." By Ralph Tate . 2/6 

Geologry, 

Physical and Historical. Consisting of " Physical Geology," which sets forth the 
Leading: Principles of the Science; and "Historical Geology," which treats of the 
Mineral and Organic Conditions of the E^rth at each successive epoch. By Ralph 

Tate, F.G.S. With 250 Illustrations 4/0 

'* The fulness of the matter has elevated the book into a manual. Its information is exhaustive and 
well-arranged, so that any subject may be opened upon at once." — School B»ard Chronicle, 



MECHANICAL ENGINEERING. 
Workman's Manual of Engineering^ DpawingT. 

By John Maxton, Instructor in Engineering Drawing, Royal Naval College, Green- 
wich. Seventh Edition. 300 Plates and Diagrams . . . . 8/ft 
"A copy of it should be kept for reference in every drawing office." — Engineerings. 

Fuels : Solid, Liquid, and Gaseous. 

Their Analysis and Valuation. For the use of Chemists and Engineers. By H. J. 
Phillips, F.C.S., formerly Analytical and Consulting Chemist to the Great Eastern 

Railway. Second Edition, revised 2/0 

" Ought to have its place in the laboratory of every metallurgical establishment, and wherever fuel h 
used on a large scale." — Chemical News. 

Fuel, Its Combustion and Economy. 

Consisting of an Abridgment of " A Treatise on the Combustion of Coal and the 

Prevention of Smoke." By C. W. Williams, A.I.C.E. With extensive Additions 

by D. KiNNEAR Clark, M. Inst. C.E. Third Edition, corrected . . . 3/6 

•'Students should buy the book and read it, as one of the most complete and satisfactory treatbes on 

the combustion and economy of fuel to be had." — Engineer. 

Boilepmakep's Assistant 

In Drawing, Templating, and Calculating Boiler Work, &c. By J. Courtney, 
Practical Boilermaker. Edited by D. K. CLARK, C.E. Third Edition, revised 2/0 
"With very great care we have gone through the ' Boilermaker's Assistant,' and have to say that it 
has our unqualified approval. Scarcely a point has been omitted." — Foreman Engineer. 

Boilepmakep's Ready Reckonep, 

With Examples of Practical Geometry and Templating for the Use of Platers, Smiths. 

and Riveters. By John Courtney. Edited by D. K. Clark, M.I. C.E. . 4/0 

•»* The last two Works in One Vol., half-bound, entitled "The Boilermaker's Ready 

Reckoner and Assistant." By J. Courtney and D. K. Clark. Price 7/0 

** A most useful work. No workman or apprentice should be without it." — Iron Trade Circular. 

Steam Boileps. 

Their Construction and Management. By R. Armstrong, C.E. Illustrated . 1/6 
"A mass of information suitable for beginners." — Design and Work. 

Steam and Maehinepy Manag^ement. 

A Guide to the Arrangement and Economical Management of Machinery, with Hints on 
Construction and Selection. By M. Powis Bale, M. Inst. M.E. . . . 2/6 
" Gives the results of wide experience." — Lloyds Newspaper. 

Steam and the Steam Eng^ine, 

Stationary and Portable. Being an Extension of the Treatise on the Steam Engine of 
Mr. J. Sewell. By D. K. Clark, C.E. Third Edition . . . . 3/6 
" Every essential part of the subject is treated of competently, and in a popular style." — Iron. 

The Steam Eng^ine, 

A Treatise on the Mathematical Theory of, with Rules and Examples for Practical 

Men. By T. Baker, C.E 1/6 

"Teems with scientific information with reference to the steam-engine."— Z>«/]fw and Work. 

The Steam Eng^ine. 

For the use of Beginners. By Dr. Lardner, Illustrated .... 1/6 

Loeomotive Eng^ines. 

A Rudimentary Treatise on. Bv G. D. Dempsey, C.E. With large Additions treating 
of the Modern Locomotive, by D. K. Clark, M. Inst. C.E. With Illustrations 8/0 
"A model of what an elementary technical book should be." — Academy. 
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Locomotive Eng^ine-Dpivin^. 

A Practical Manual for Engineers in Charge of Locomotive Engines. By Michael 
Reynolds, M.S.E. Tenth Edition. 3/6 limp ; cloth boards . . . 4/6 

" We can confidently recommend the book, not only to the practical driver, but to everyone who 
takes an interest in the performance of locomotive engines. ' — The Engineer, 

Stationary Eng^ine Driving^. 

A Practical Manual lor Engineers in Charge of Stationary lingines. By Michael 
Reynolds, M.S.E. Sixth Edition. 3/6 limp ; cloth boards . . . 4/6 

"The author is thoroughly acquainted with his subjects, and has produced a manual ^which is an 
exceedingly useful one for the class for whom it is specially intended." — Engineering, 

Smitliy and Fopg^e. 

Including the Farrier's Art and Coach Smithing. By W. J. E. Crane. . 2/6 
"The first modern English book on the subject. Great pains have been bestowed by the author 
upon the book ; shoeing-smiths will find it both useful and interesting." — Builder. 

Modern Workshop Practice, 

As applied to Marine, Land, and Locomotive Engines, Floating Docks, Dredging 
Machines, Bridges, Ship-Building, &c. By J. G. Winton. 4th Edn., Illustrated 3y6 
*' Whether for the apprentice determined to master his profession, or for the artisan bent upon raismg 
himself to a higher position, this clearly- written and practical treatise will be a great help." — Scotsman. 

Mechanical Eng^ineering^. 

Comprising Metallurgy, Moulding, Casting, Forging, Tools, Workshop Machinery, 
Mechanical Manipulation, Manufacture of the Steam Engine, &c. By Francis Campin, 
C.E. Third Edition, Re- written and Enlarged [Just published, 21 Q 

" A sound and serviceable text-book, quite up to date." — Building News, 

Details of Machinery. 

Comprising Instructions for the Execution of various Works in Iron in the Fitting- 
shop, Foundry, and Boiler- Yard. By Francls Campin, C.E 3/0 

"A sound and practical handbook for all engaged in the engineering trades." — Building World. 

Elementary Eng^ineering^ : 

A Manual for Young Marine Engineers and Apprentices. In the Form of Questions 
and Answers on Metals, Alloys, Strength of Materials, &c. By J. S. Brewer. 

Second Edition 1/6 

"A useful introduction to the more elaborate text-books." — Scotsman. 

Povrer in Motion : 

Horse-power Motion, Toothed- Wheel Gearing, Long and Short Driving Bands, Angular 
Forces, &c. ByJ AMES Armour, C.E. With 73 Diagrams. Third Edition . 2/0 
** The value of the knowledge imparted cannot well be over-estimated." — Newcastle Weekly Chron. 

Iron and Heat. 

Exhibiting the Principles concerned in the Construction of Iron Beams, Pillars and 

Girders. ByJ. Armour, C.E 2/6 

"A very useful and thoroughly practical little volume." — Mining Journal. 

Practical Mechanism, 

And Machine Tools. By T. Baker, C.E. With Remarks on Tools and Machinery 
byj. Nasmyth, C.E 2/6 

Mechanics. 

Being a concise Exposition of the General Principles of Mechanical Science, and their 
Applications. By Charles Tomlinson, F.R.S. 1/6 

Cranes, 

The Construction of, and other Machinery for Raising Heavy Bodies for the Erection 
of Buildings, &c. By Joseph Glynn, F.R.S 1/6 



NAVIGATION, SHIPBUILDING, ETC, 
Sailor's Sea Book: 

A Rudimentary Treatise on Navigation. By James Greenwood, B. A. With numerous 
Woodcuts and Coloured Plates. New and Enlarged Edition. By W. H. Rosser 2/6 
" Is perhaps the best and simplest epitome of navigation ever compiled." — Field. 

Practical Navig^ation. 

Consisting of the Sailor's Sea Book, by James Greenwood and W. H. Rosser ; 

together with Mathematical and Nautical Tables for the Working of the Problems, by 

Henry Law, C.E., and Prof. J. R. Young. Half-bound in leather . . . 7/6 

"A vast amount of information is contained in this volume, and we fancy in a very short time that it 

will be seen in the library of almost every ship or yacht Sifioat."— Nun fs Yachting Magazine. 

Navig^ation and Nautical Astronomy, 

In Theory and Practice. By Prof. J. R. YouNG. New Edition. Illustrated . 2/6 
"A very complete, thorough, and useful manual for the young navigator." — Observatory, 



54 CROSBY LOCKWOOD & SON'S CATALOGUE. 



Mathematical Tables, 

For Trigonometrical, Astronomical, and Nautical Calculations ; to which is prefixed a 
Treatise on Logarithms, by H. Law, C.E. Together with a Series of Tables for 
Navigation and Nautical Astronomy. By Professor J. R. Young. New Edition 4/0 

Masting:, Mast-Makings, and Rig^g^ing: of Ships. 

Also Tables of Spars, Rigging, Blocks: Chain, Wire, and Hemp Ropes, &c., relative 
to every class of vessels. By Robert Kipping, N.A 2/0 

Sails and Sail-Making^. 

With Draughting, and the Centre of Effort of the Sails. Weights and Sizes of Ropes ; 
Masting, Rigging, and Sails of Steam Vessels, &c. By R. Kipping, N.A. . 2/6 

Marine Eng^ines and Steam Vessels. 

By R. Murray, C.E. Eighth Edition, thoroughly Revised, with Additions by the 

Author and by George Carlisle, C.E 4/6 

" An indispensable manual for the student of marine engineering." — Liverpool Mercury. 

Naval Apchitectupe. 

An Exposition of the Elementary Principles. By James Peake . 3/6 

Ships fop Ocean and Rivep Sepviee, 

Principles of the Construction of. By H. A. Sommerfeldt .... 1/6 

An Atlas of Eng^paving^ 

To Illustrate the above. Twelve large folding Plates. Royal 4to, cloth . . 7/6 

Ships and Boats. 

By W. Bland. Seventh Edition, revised, with numerous Illustrations and Models 1/6 



ARCHITECTURE AMD BUILDING. 
Constpuctional Ipon and Steel Wopk, 

As applied to Public, Private, and Domestic Buildings. By Francis Campin, C.E. 8/6 
" Anyone who wants a book on ironwork as employed for stanchions, columns, and beams, will find 
the present volume to be suitable." — British Architect. 

Building^ Estates: 

A Treatise on the Development, Sale, Purchase, and Management of Building Land. 
B^ F. Maitland. Second Edition, revised . . . . . . . 2/0 

"This book should undoubtedly be added to the library of every professional man dealing with 
building land." — Land AgenVs Record. 

Scienee of Building: : 

An Elementary Treatise on the Principles of Construction. By E. Wyndham Tarn, 
M.A. Lond. Third Edition, revised and enlarged ..... 3/6 

Apt of Building:, 

Rudiments of. General Principles of Construction, Strength, and Use of Materials. 
Working Drawings, Specifications, &c. By Edward Dobson, M.R.I.B.A. &c. 2/0 
" A good book for practical knowledge, and about the best to be obtained." — Building News. 

Book on Building^, 

Civil and Ecclesiastical. By Sir Edmund Beckett, Bart., LL.D., Q.C, F.R.A.S., 
Author of " Clocks and Watches and Bells," &c. Second Edition, enlarged. . 4/6 
"A book which is always amusing and nearly always instructive." — Times. 

Dwellings-Houses, 

Erection of. Illustrated by a Perspective View, Plans, Elevations, and Sections of a Pair 
of Villas, with the Specification, Quantities, and Estimates. By S. H. Brooks 2/6 

Cottag^e Building^. 

By C. Bruce Allen. Eleventh Edition, with Chapter on Economic Cottages for 
Allotments, by E. E. Allen, C.E 2/0 

Acoustics of Public Building^s : 

The Laws of Sound as applied to the Arrangement of Buildings. By Professor 
T. Roger Smith, F.R.I.B.A. New Edition, revised. With numerous Illustrations. 

{Just published. 1/6 

Practical Bricklaying^. 

General Principles of Bricklaying ; Arch Drawing, Cutting and Setting ; Pointing ; 
Paving, Tiling, &c. By Adam Hammond. With 68 Woodcuts . . . 1/6 
"The young bricklayer will find it infinitely valuable to him." — Glasg07v Herald. 

Art of Practical Brick-Cutting: and Setting^. 

By Adam Hammond. With 90 Engravings ....... 1/6 



ii 



WEALE'S SCIENTIFIC AND TECHNICAL SERIES. 55 

Bpickivopk : 

Embodying the General and Higher Principles of Brickla3dng, Cutting and Setting ; 
with jthe Application of Geometry to Roof Tiling, &c. By F. Walker . . 1/S 
" Contains all that a young tradesman or student needs to learn from books." — Building News, 

Bricks and Tiles, 

Rudimentary Treatise on the Manufacture of. Containing an Outline of the Principles 
of Brickmaking. By E. Dobson, M.R.I.B.A. Additions by C. Tomlinson, F.R.S. 
Illustrated 3/0 

*' The best handbook on the subject. We can safely recommend it as a good investment." — Builder, 

Practical Brick and Tile Book. 

Comprising : Brick and Tile Making, by E. Dobson, M.Inst.C.E.; Practical Brick- 
laying, by A. Hammond ; Brick-Cutting and Setting, by A. Hammond. 550pp. 
with 270 Illustrations, strongly half-bound 6/0 

Cappentpy and Joinery— 

The Elementary Principles of Carpentry. Chiefly composed from the Standard 
Work of Thomas Tredgold, C.E. With Additions, and a Treatise on 
Joinery by E. W. Tarn, M.A. Sixth Edition, revised and extended . . 3/6 

Cappentpy and Joincpy. 

Atlas of 35 Plates to accompany and illustrate the foregoing book. With Descriptive 

Letterpress. 4to. 6/0 

" These two volumes forma complete treasury of carpentry and joinery, and should be in the hands of 
every carpenter and joiner in the Empire." — Iron. 

Ppaetical Tpeatise on Handpailing^ : 

Showing New and Simple Methods. By Geo. Collings. Second Edition, Revised, 
including a Treatise on Stairbuilding. With Plates .... 2/6 

" Will be found of practical utility in the execution of this difficult branch of joinery." — Builder. 

Cipculap Wopk in Cappentpy and Joinepy. 

A Practical Treatise on Circular Work of Single and Double Curvature. By George 

Collings. Second Edition 2/6 

"Cheap in price, clear in definition, and practical in the examples selected." — Builder. 

Roof Cappentpy : 

Practical Lessons in the Framing of Wood Roofs. For the use of Working Carpenters. 
By Geo. Collings, Author of " Handrailing and Stairbuilding," &c. . . 2/0- 

Constpuction of Roofs, of Wood and Ipon : 

Deduced chiefly from the Works of Robison. Tredgold, and Humber. By E. 
Wyndham Tarn, M.A., Architect. Second Edition, revised . . . 1/6 

" Mr. Tarn is so thoroughly master of his subject, that although the treatise was founded on the works- 
of others he has ^iven it a distinct value of his own. It will be found valuable by all students." — Builder. 

The Joints Made and Used by Buildeps. 

By Wyvill J. Christy, Architect. With 160 Woodcuts .... 3/0 

" The work is deserving of high commendation." — Builder. 

Sliopin^, 

And its Application : A Handbook for the use of Students. By G. H. Blagrove 1/6 
" We recommend this valuable treatise to all students." — Building News. 

Timbep Impoptep's, Timbep Mepeliant's, and 
. Buildep's Standapd Guide. 

By R. E. Grandy. . 2/0 

" Everything it pretends to be : built up gradually, it leads one from a forest to a treenail, and throws 
in, as a makeweight, a host of material concerning bricks, columns, cisterns, &c." — English Mechanic. 

Plumbing^ : 

A TeXt-Book to the Practice of the Art or Craft of the Plumber. With Chapters upon 

House Drainage and Ventilation. By Wm. Paton Buchan, R.P., Sanitary Engineer. 

Eighth Edition, Re-written and Enlarged, with 500 Illustrations .... 3/6 

'* A text-book which may be safely put into the hands of every young plumber, and which will also 

be found useful by architects and medical professors." — Builder. 

Ventilation : 

A Text-Book to the Practice of the Art of Ventilating Buildings. By W. P. BucHAN, 
R. P., Author of " Plumbing," &c. With 170 Illustrations .... 3/6 

The Ppaetical Plastepep: 

A Compendium of Plain and Ornamental Plaster Work. By Wilfred Kemp 2/0 

House Paintings, Gpaining^, Mapbling*, and Si^n 
Wpiting; : 

With a Course of Elementary Drawing, and a Collection of Useful Receipts. By Ellis 

A. Davidson. Eighth Edition. Coloured Plates 5/0 

*^* The above, in cloth boards, strongly bound, 6/0. 
" A mass of information of use to the amateur and of value to the practical man." — English Mechanic^ 
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Gpammap of ColoupiniT. 

Applied to Decorative Paintinj;: and the Arts. By Geokge Field. New Edition, 
revised and enlarged by Ellis A. Davidson. With Coloured Plates . . 3/0 
" The book is a most useful risuntc of the properties of pigments." — BuiUUr, 

Elementapy Decopation: 

As Applied to Dwelling- Houses, &c. By James W. Facey. Illustrated . . 2/0 
"The principles which ought to guide the decoration of dwelling-houses are clearly set forth, and 
elucidated oy examples ; while full instructions are given to the learner." — Scotsman, 

Ppactical House Decopation. 

A Guide to the Art of Ornamental Painting, the Arrangement of Colours in Apartments, 

and the Principles of Decorative Design. By James W. Facey . . . 3/6 

%* The last two Works in One handsome Vol., haif-bound, entitled "HOUSE DECORATION, 

Elementary and Practical," />rrV^ 5/0. 

Poptland Cement fop Usepsu 

By Henry Faija, A.M. Inst. C.E. Third Edition, corrected .... 2/0 
" Supplies in a small compsiss all that is necessary to be known by users of cement." — Buildiug News. 

Limes, Cements, Moptaps, Concpetes, Mastics, 
Plasteping^, &c. 

By G. R. Burnell, C.E. Thirteenth Edition 1/6 

Masonpy and Stonecutting^, 

The Principles of Masonic Projection, and their Application to Construction. By 
E. DoBSON, M.R.I.B.A 2/6 

Apches, Pieps, Buttpesses, &c. 

Experimental Essays on the Principles of Construction in. By William Bland 1/6 

Quantities and Measupements, 

In Bricklayers', Masons', Plasterers', Plumbers', Painters', Paperhangers', Gilders', 
Smiths', Carpenters' and Joiners' Work. By A. C. Beaton, Surveyor . . 1/6 
" This book is indispensable to builders and their quantity clerks." — English Mechanic. 

Complete Measupop; 

Setting forth the Measurement of Boards, Glass, Timber, and Stone. By R. Horton. 

Fifth Edition 4/0 

♦^* The abqve, strongly bound in leather^ price 6/0. 

Ligrht : 

An Introduction to the Science of Optics. Designed for the Use of Students of 
Architecture, Engineering, and other Applied Sciences. By E. W. Tarn, M.A. . 1/6 

Hints to Youngs Apohiteets. 

By George Wightwick, Architect, Author of " The Palace of Architecture, "&c., &c 
Fifth Edition, revised and enlarged by G. HusKissoN Guillaume, Architect . 3/6 
" A copy ought to be considered as necessary a purchase as a box of instruments." — Architect. 

Apcliiteetupe— Opdeps. 

The Orders and their ^Esthetic Principles. By W. H. Leeds. Illustrated . 1/6 

Apehitectupe— Styles. 

The History and Description of the Styles of Architecture of Various Countries, from 
the Earliest to the Present Period. By T. Talbot Bury, F.R.I.B.A., &c. Illus- 
trated ... 2/0 

Orders and Styles of Architecture," in Otie Vol., 3/6. 

Apchitectupe— Desii^n. 

The Principles of Design in Architecture, as deducible from Nature and exemplified in 
the Works of the Greek and Gothic Architects. By Edw. L. Garbett, Architect 2/6 
" We know no work that we would sooner recommend to an attentive reader desirous to obtain clear 
views of the nature of architectural art. The book is a valuable one." — Builder. 

*♦* The three preceding Works in One handsome Vol., half-bound, entitled "Modern 

Architecture," ^rz« 6/0. 

Apohiteetupal Modelling: in Papep, 

The Art of. By T. A. Richardson. With Illustrations, engraved by O. Jewitt 1/6 
"A valuable aid to the practice of architectural modelling." — Builder's Weekly Reporter. 

Pepspective fop Beg^inneps. 

For Students and Amateurs in Architecture, Painting, &c. By G. Pyne , . 2/0 

Glass Staining^, and tlie Apt of Paintings on Glass. 

From the German of Dr. Gessert and Emanuel Otto Fromberg. With an 
Appendix on The Art of Enamelling • . 2/0 
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Vitpuvius— The Apchitectupe of Mapcus Vitpuvius 
PoUio. 

In Ten Books. Translated from the lAtin by Joseph Gwilt, F.S.A., F.R.A.S. 

With 33 Plates 5/0 

N.B. — This is the only Edition of VvTKXJWius procurable at a moderate price, 

Gpecian Apchitectupe, 

An Inquiry into the Principles of Beauty in ; with an Historical View of the Rise and 
Progress of the Art in Greece. By the Earl of Aberdeen .... 1/0 

*»* The two preceding Works in One handsome Vol., half-bound, entitled "Ancient 

Architecture, " /r/Vtf 6/0. 



INDUSTRIAL AND USEFUL ARTS. 
Cements, Pastes, Glues, and Gums. 

A Guide to the Manufacture and Application of Agglutinants for Workshop, Laboratory, 
or Office Use. With 900 Recipes and Formulae. By H. C. Standage . . 2/0 
" As a revelation of what are considered trade secrets, this book will arouse an amount of curiosity 
among the large number of industries it touches." — Daily Chronicle. 

Clocks and Watches, and Bells, 

A Rudimentary Treatise. By Sir Edmund Beckett. Seventh Edition. . 4/6 
♦^(l* The above, handsotnely bound. Cloth Boards, &fQ. 
" The best work on the subject probably extant. The treatise on bells is undoubtedly the best in the 
language." — Engineering. ** The only modern treatise on clock-making." — Horological jourKal, 

Electpo-Metallupg'y, 

Practically Treated. By Alexander Watt. Tenth Edition, enlarged and revised. 
With Additional Illustrations, and including the most Recent Processes • • 3/6 
" From this book both amateur and artisan may learn everything necessary." — Iron. 

Goldsmith's Handbook, 

Containing full Instructions in the Art of Alloying, Melting, Reducing, Colouring, 
Collecting, and Refining. The processes of Manipulation, Recovery of Waste, 
Chemical and Physical Properties of Gold ; Solders, Enamels, and other useful Rules 
and Recipes, &c. By George E. Gee. Third Edition, considerably enlarged 3/0 
"A good, sound, technical educator." — Horological Journal. 

Silvepsmith's Handbook, 

On the same plan as the above. By George E. Gee. Second Edition, Revised 3/0 
*' A valuable sequel to the author's * Practical Gold worker.'" — Silversmith* s Trade Journal. 
*^* The two preceding Works, in One handsome Vol., half-bound, entitled "THE 
Goldsmiths and Silversmith's Complete Handbook," 7/0. 

Hall-Mapking^ of Jewellepy. 

Comprising an account of all the different Assay Towns of the United Kingdom ; with 
the Stamps at present employed ; also the Laws relating to the Standards and Hall- 

Marks at the various Assay Offices. By George E. Gee 3/0 

" Deals thoroughly with its subject from a manufacturer's and dealer's point of \\e.vf."— Jeweller. 

Fpeneh Polishing^ and Enamelling^. 

A Practical Book of Instruction, including numerous Recipes for making Polishes, 
Varnishes, Glaze-Lacquers, Revivers, etc. By Richard Bitmead. 

[Just published. 1/6 

Ppaetieal Opg^an Building^. 

By W. E. Dickson, M.A., Precentor of Ely Cathedral. Second Edition, Revised 2/6 
"The amateur builder will find in this book all that is necessary to enable him personally to construct 
a perfect organ with his own hands." — Academy. 

Coaeh-Building^ : 

A Practical Treatise, Historical and Descriptive. By James W. Burgess . 2/6 
" This handbook will supply a long-felt want, not only to manufacturers themselves, but more 
particularly apprentices, and others connected with the trade of coach-building." — European Mail. 

The Cabinet-Makep's Guide 

To the Entire Construction of Cabinet- Work, including Veneering, Marqueterie, Buhl- 
Work, Mosaic, Inlaying, Working and Polishing Ivory, Trade Recipes, &c. By 
Richard Bitmead. With Plans, Sections, and Working Drawings. 

[Just published. 2/6 

Bpass Foundep's Manual: 

Instructions for Modelling, Pattern Making, Moulding, Turning, &c. By W. 
Graham 2/0 

Sheet Metal-Wopkep's Guide. 

A Practical Handbook for Tinsmiths, Coppersmiths, Zincworkers, &c., with 46 
Diagrams and Working Patterns. By W. J. E. Crane. Second Edition, revised 1/6 
" "The author has acquitted himself with considerable tact in choosing his examples, and with no 
less ability in treating them." — Plumber. 
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Sewing: Machinepy. 

Construction, History, Adjusting, &c. By J. W. Urquhart, C.E. . . . 2/0 

Gas Fitting:: 

A Practical Handbook. By John Black. Revised Edition. With 130 Illustrations 2/6 
" It is written in a simple practical style, and we heartily recommend li."— Plumber and Decorator. 

Construction of Doop Locks. 

From the Papers of A. C. Hobbs. Edited by Charles Tomlinson, F.R.S. With 
a Note upon Iron Safes by Robert Mallet. Illustrated 2/6 

The Model Locomotive Eng^ineep, Fipeman, and 
Eng^ine-Boy. 

By Michael Reynolds 3/6. 

Apt of Lettep Painting: made Easy. 

By James Greig Badenoch. With 12 full-page Engravings of Examples. . 1/6 
"Any intelligent lad who fails to turn out decent work after studymg this system, has mistaken his- 
vocation. * — English Mechanic. 

Apt of Boot and Shoemalcing:, 

Including Measurement, Last-fitting, Cutting-out, Closing and Making; with a 
Description of the most Approved Machinery employed. By J. B. Leno . 2/0 
'• By far the best work ever written on the ^x^itcx.."— Scottish Leather Trader. 

Mechanical Dentistpy: 

A Practical Treatise on the Construction of the Various Kinds of Artificial Dentures,, 
comprising also Useful Formulae, Tables and Receipts. By C. Hunter . . 3/0 

Wood Eng^paving:: 

A Practical and Easy Introduction to the Study of the Art. By W. N. Brown 1/6 

Laundpy Manag^ement. 

A Handbook for Use in Private and Public Laundries. Including Accounts of Modern 
Machinery and Appliances. By the Editor of The Laundry Journal . . 2/0 
" Thi.s book should certainly occupy an honoured place on the shelves of all housekeepers who wish 
to keep themselves au courant of the newest appliances and methods." — The Queen. 



AGRICULTURE, GARDENING, ETC. 
Dpaining: and Embanking:. 

A Practical Treatise. By John Scott, late Professor of Agriculture and Rural Economy 
at the Royal Agricultural College, Cirencester. With 68 Illustrations . . . 1/6 
"A valuable handbook to the engineer as well as to the surveyor." — Land. 

lppig:ation and Watep Supply: 

A Practical Treatise on Water Meadows, bewage Irrigation, Warping, &c. ; on the 
Construction of Wells, Ponds, and Reservoirs, &c. By Professor J. ScOTT . 1/6 
*' A valuable and indispensable book for the estate manager and owner." — Forestry. 

Fapm Roads, Fences, and Gates: 

A Practical Treatise on the Roads, Tramways, and Waterways of the Farm ; the Prin- 
ciples of Enclosures ; and on Fences, Gates, and Stiles. By Prof. John Scott . 1/6 
** A useful practical work, which should be in the hands of every farmer." — Farmer. 

Fapm Building:s: 

A Practical Treatise on the Buildings necessary for various kinds of Farms, their 
Arrangement and Construction, with Plans and Estimates. By Professor J. ScoTT 2/0 
'* No one who is called upon to design farm buildings can afford to be without this work." — Builder. 

Bapn Implements and Machines: 

'Treating of the Application of Power to the Operations of Agriculture ; and of the 
various Machines used in the Threshing-barn, in the Stockyard, Dairy, &c. Bv 
Professor John Scott. With 123 Illustrations 2/0 

Field Implements and Machines: 

With Principles and Details of Construction and Points of Excellence, their Manage- 
ment, &c. By Professor John Scott. With 138 Illustrations .... 2/0 

Ag:picultupal Supveying:: 

A Treatise on Land Surveying, Levelling, and Setting-out ; with Directions for 
Valuing and Reporting on Farms and Estates. By Professor J. Scott . 1/6 

Jrapm £ng:ineeping:. 

By Professor John Scott. Comprising the above Seven Volumes in One, 1,150 pages^ 

and over 600 Illustrations. Half-bound 12/0 

" A copy of this work should be treasured up in every library where the owner thereof is in any way- 
connected with land." — Farm and Home. 
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Outlines of Fapm Manag^ement. 

Treating of the General Work of the Farm ; Stock ; Contract Work ; Labour, &c. By 
R. Scott Burn, Author of "Outlines of Modern Farming," &c. . . . 2/6 

^ "The book is eminently |>ractical, and may be studied with advantage by beginners in agriculture^ 
while it contains hints which will be useful to old and successful farmers." — Scotsman. 

Outlines of Landed Estates Manag^ement. 

Treating of the Varieties of Lands, Methods of Farming, the Setting-out of Farms, &c. ; 
Roads, Fences, Gates, Irrigation, Drainage, &c. By R. S. Burn . . . 2/6 

"A complete and comprehensive outline of the duties appertaining to the management of landed 
tstsXes."— Journal 0/ Forestry. 

Soils, Manures, and Cpops. 

(Vol. I. Outlines of Modern Farming.) By R. Scott Burn. Woodcuts . 2/0 

Fapming^ and Fapming^ Eeonomy, 

Historical and Practical. (Vol. II. Outlines of Modern Farming.) By R. Scott 
Burn 3/0 

" Eminently calculated to enlighten the agricultural community on the varied subjects of which it 
treats ; hence it should find a place m every farmer's library." — City Press. 

Stock: Cattle, Sheep, and Horses. 

(Vol. III. Outlines of Modern Farming.) By R. Scott Burn. Woodcuts 2/6 

" The author's grasp of his subject is thorough, and his grouping of facts effective. . . . We com- 
mend this excellent treatise." — Weekly Dispatch. 

Dairy, Pigs, and Poultry. 

(Vol. IV. Outlines OF Modern Farming.) By R. Scott Burn. Woodcuts 2/0 

" We can testify to the clearness and intelligibility of the matter, which has been compiled from the 
best authorities." — London Review. 

Utilization of Sewag^e, Ippig^ation, &e. 

(Vol. V. Outlines OF Modern Farming.) By R. Scott Burn. Woodcuts 2/6 

" A work containing valuable information, which will recommend itself to all interested in modem 
farming. " — Field. 

Outlines of Modepn Fapming^. 

By R. Scott Burn^ Author of "Landed Estates Management," &c. Consisting of the 
above Five Volumes in One, 1,250 pp., profusely Illustrated, half-bound . . 12/0 

"The aim of the author has been to make his work at once comprehensive and trustworthy, and i» 
this aim he has succeeded to a degree which entitles him to much credit." — Morning Advertiser. 

Book-keeping^ for Fapmeps and Estate Owners. 

A Practical Treatise, presenting, in Three Plans, a System adapted for all classes of 
Farms. By J. M. Woodman, Chartered Accountant. Third Edition, revised . ' 2/6 

•* Will be found of great assistance by those who intend to commence a system of book-keeping, the 
author's examples being clear and explicit, and his explanations full and accurate." — Live Stock Journal. 

Ready Reekonep fop Admeasupement of Land. 

By A. Arman. Third Edition, revised and extended by C. NORRIS, Surveyor . 2/0 

" A very useful book to all who have land to measure." — Mark Lane Express. 

" Should be in the hands of all persons having any connection with land." — Irish Farm. 

Ready Reekonep fop Milleps, Copn Mepohants^ 

And Farmers. Second Edition, revised, with a Price List of Modern Flour Mill 
Machinery. By W. S. Hutton, C.E 2/0 

" Will prove an indispensable vade mecum. Nothing has been spared to make the book complete and 
perfectly adapted to its special purpose." — Miller. 

The Hay and Stpaw Measupop: 

New Tables for the use of Auctioneers, Valuers, Farmers, Hay and Straw Dealers, &c., 
forming a complete Calculator and Ready Reckoner. By John Steele . . 2/0 

" A most useful handbook. It should be in every professional office where agricultural valuations are 
conducted." — Land Agent's Record. 

Meat Ppoduetion: 

A Manual' for Producers, Distributors, and Consumers of Butchers' Meat. By John 

EWART ,..,... 2/6 

" A compact and handy volume on the meat question." — Meat and Provision Trades Review. 
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Sheep : 

The Histor)', Structure, Economy, and Diseases of. By W. C. Spooner. Fifth Edition, 
with Engravings, including Specimens of New and Improved Breeds . . . 3/6 
" The book is decidedly the best of the kind in our language." — Scotsman. 

Mapket and Kitchen Gardenins^. 

By C. W. Shaw, late Editor of " Gardening Illustrated " 3/6 

" The most valuable compendium of kitchen and market-garden work published." — Farmer. 

Kitchen Gapdenins: made Easy. 

Showing the best means of Cultivating every known Vegetable and Herb, &c., with 
directions for management all the year round. By Geo. M. F. Glenny. Illustrated 1/6 
" This book will be found trustworthy and useful." — North British Agriculturist, 

Cottag^e Gapdenini^; 

Or, Flowers, Fruits, and Vegetables for Small Gardens. By E. Hobday . . 1/6 
"Definite instructions as to the cultivation of small gardens." — Scotsman, 

Gapden Receipts. 

Edited by Charles W. Quin. Third Edition 1/6 

" A singularly complete collection of the principal receipts needed by gardeners." — Farmer. 

Fpuit Tpees, 

The Scientific and Profitable Culture of. From the French of M. Du Breuil. Fourth 
Edition, carefully Revised by George Glenny. With 187 Woodcuts . . 3/6 
" The book teaches how to prune and train fruit trees to perfection." — Field. 

Tpee Plantcp and Plant Ppopasratop: 

With numerous Illustrations of Grafting, Layering, Budding, Implements, Houses, 

Pits, &c. By S. Wood, Author of "Good Gardening," &c 2/0 

" Sound in its teaching and very comprehensive in its aim. It is a good book." — Gardeners* Magazine. 

Tpee Ppunep: 

Being a Practical Manual on the Pruning of Fruit Trees, including also their Training and 
Renovation, also treating of the Pruning of Shrubs, Climbers, and Flowering Plants. With 
numerous Illustrations. By Samuel Wood, Author of "Good Gardening," &c. 1/6 
** A useful book, written by one who has had gre^t experience." — Mark Lane Express. 

%* The above Two Vols, in One, handsomely half-bound, entitled "The Tree Planter, 
Propagator and Pruner." By Samuel Wood. Price 3/6. 

Apt of Gpafting^ and Buddin^^. 

By Charles Baltet. With Illustrations 2/6 

" The one standard work on this subject." — Scotsman. 



MATHEMATICS, ARITHMETIC, ETC. 
Descpiptive Geometpy, 

An Elementary Treatise on ; with a Theory of Shadows and of Perspective, extracted 
from the French of G. Monge. To which is added a Description of the Principles and 
Practice of Isometrical Projection. By J. F. Heather, M. A. With 14 Plates. 2/0 

Ppaetieal Plane Geometpy: 

Giving the Simplest Modes of Constructing Figures contamed in one Plane and 
Geometrical Construction of the Ground. By J. F. Heather, M.A. . 2/0 
" The author is well-known as an experienced professor, and the volume contains as complete a 
collection of problems as is likely to be required in ordinary practice." — Architect. 

Analytical Geometpy and Conic Sections. 

By James Hann. New Edition, Enlarged by Professor J. R. Young . . 2/0 
" The author's style is exceedingly clear and simple, and the book is well adapted for the beginner 
and those who may be obliged to have recourse to self-tuition." — Engineer. 

Euclid, 

The Elements of ; with many Additional Propositions and Explanatory Notes ; to 
which is prefixed an Introductory Essay on Logic. By Henry Law, C.E. . 2IQ 

*^^* Sold also separately, viz. : — 

Euclid. The First Three Books. By Henry Law, C.E. . . . . 1/6 
Euclid. Books 4, 5, 6, 11, 12. By Henry Law, C.E 1/6 

Plane Trigonometpy, 

The Elements of. By James Hann, M.A. Sixth Edition .... 1/6 
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Spherical Tpigronometpy, 

The Elements of. By James Hann. Revised by Charles H. Dowling, C.E. 1/0 
\* Or with '* The EUnunts of Plane Trigonometry" in One Vol., 2/6. 

DifTepential Calculus, 

Elements of the. By W. S. B. WooLHOUSE, F.R.A.S., &c 1/8 

Integ^pal Calculus. 

By HoMERSHAM Cox, B.A 1/6 

Alg^ebpa, 

The Elements of. By Tames H addon, M.A., formerly Mathematical Master of King's 
College School. Witn Appendix, containing Miscellaneous Investigations, and a col- 
lection of Problems 2/0 

Key and Companion to the Above. 

An extensive repository of Solved Examples and P*roblems in Illustration of the 
various Expedients necessary in Algebraical Operations. By J. R. Young . 1/6 

Commcpcial Book-keeping^. 

With Commercial Phrases and Forms in English, French, Italian, and German. By 
James Haddon, M.A., formerly Mathematical Master, King's College School . 1/6 

Apithmetic, 

A Rudimentary Treatise on : with full Explanations of its Theoretical Principles, and 
numerous Examples for Practice. For the use of Schools and for Self-Instruction. By 
J. R. Young, late Professor of Mathematics in Belfast College. Eleventh Edition 1/6 

Key to the Above. 

By J. R. Young 1/6 

Equational Apithmetic, 

Applied to Questions of Interest, Annuities, Life Assurance, and General Commerce : 
with various Tables by which all calculations may be greatly facilitated. By W. 
HiPSLEY 1/6 

Apithmetic, 

Rudimentary, for the Use of Schools and Self-Instruction. By James Haddon, M.A. 
Revised by Abraham Arman 1/6 

Key to the Above. 

By A. Arman 1/6 

Mathematical Instpuments, 

A Treatise on ; Their Construction, Adjustment, Testing, and Use concisely explained. 
By J. F. Heather, M.A., of the Royal Military Academy, Woolwich. Fourteenth 
Edition, Revised with Additions, by A. T. Walmisley, M.I.C.E., Fellow of the 
Surveyors* Institution. Original Edition in One Vol. , Illustrated . . . 2/0 
*^* In ordering be careful to say " Original Edition," to distinguish it from the Enlarged 

Edition in Three Vols, {see below). 

Dpawin^ and Measuping^ Instpuments. 

Including — I. Instruments employed in Geometrical and Mechanical Drawing, and in 
the Construction, Copying, and Measurement of Maps and Plans. II. Instruments 
used for the purposes of Accurate Measurement, and for Arithmetical Computations. 
By J. F. Heather, M.A 1/6 

Optical InstPuments. 

Including (more especially) Telescopes, Microscopes, and Apparatus for producing 
copies of Maps and Plans by Photography. By J. F. Heather, M.A. Illustrated 1/6 

Supveying^ and Astponomical InstPuments. 

Including — I. Instruments used for Determining the Geometrical Features of a portion 
of Ground. II. Instruments employed in Astronomical Observations. By J. F. 

Heather, M.A. Illustrated 1/6 

*^* The above Three Volumes form an enlargement of the Authors original work, 

• ' Mathematical Instruments," price 2/0. 

Mathematical InstPuments : 

Their Construction, Adjustment, Testing and Use. Comprising Drawing, Measuring, 

Optical, Surveying, and Astronomical Instruments. By J. F. Heather, M.A. 

Enlarged Edition, for the most part re- written. Three Parts as above . . 4/6 

"An exhaustive treatise, belonging to the well-known Weale's Series. Mr. Heather's experience 

well qualifies him for the task he has so ably fulfilled." — Engineering and Building Times. 

Slide Rule, and How to Use It. 

Containing full, easy, and simple Instructions to perform all Business Calculations with 
unexampled rapidity and accuracy. By Charles Hoare, C.E. With a Slide Rule, 
in tuck of cover. Fifth Edition 2/6 
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Mathematical Tables, 

For Trigonometrical, Astronomical, and Nautical Calculations ; to which is prefixed a 
Treatise on Logarithms. By H. Law, C K. Together with a Series of Tables for 
Navigation and Nautical Astronomy. By Professor J. R. Young. New Edition 4/0 

Lograpithmsu 

With Mathematical Tables for Trigonometrical, Astronomical, and Nautical Calcula- 
tions. By Henry Law, C.E. Revised Edition. (Forming part of the above work) 3/0 

Theory of Compound Intepest and Annuities: 

With Tables of Logarithms for the more Difficult Computations of Interest, Discount, 
Annuities, &c., in all their Applications and Uses for Mercantile and State Purposes. 
By Fedor Thoman, of the Soci6t6 Credit, Mobilier. Paris. Fourth Edition . 4/0 

"A very powerful work, and the author has a very remarkable command of his subject." — Professor 
A. DE Morgan. " We recommend it to the notice of actuaries and accountants." — Athenteum. 

Treatise on Mathematics, 

As applied to the Constructive Arts. By Francis Campin, C.E., &c. 2nd Edn. 3/0 
"Should be in the hands of every one connected with building construction." — Builders* Reporter. 

Astronomy. 

By the late Kev. Robert Main, M.A., F.R.S. Third Edition, revised and corrected. 

By William Thynne I,YNN, B. A., F.R.A.S 2/0 

" A sound and simple treatise, very carefully edited, and a capital book for beginners." — Knowledge. 

Statics and Dynamics, 

The Principles and Practice of ; embracing also a clear development of Hydrostatics, 
Hydrodynamics, and Central Forces. By T. Baker, C.E. Fourth Edition . 1/6 



BOOKS OF REFERENCE and 

MISCELLANEOUS VOLUMES. 

Manual of the MoUusca : 

•A Treatise on' Recent and FossilShells. By Dr. S. P. Woodward, A.L.S. With 
Appendix by Ralph Tate, A.L.S., F.G.S. With numerous Plates and 300 

Woodcuts 7/6 

"A storehouse of conch ological and geological information." — Hardwicke^s Science Gossip, 

Dictionary of Painters, 

And Handbook for Picture Amateurs ; being a Guide for Visitors to Public and Private 
Picture Galleries, and for Art Students, including Glossary of Terms, &c. By Philippe 

Daryl, B.A 2/6 

"Considering its small compass, really admirable. We cordially recommend the book." — Builder. 

Painting^ Popularly Explained. 

By Thomas John Gullick, Painter, and John Times, F.S.A. Including Fresco, 
Oil, Mosaic, Water Colour, Water-Glass," Tempera, Encaustic, Miniature, Painting on 
Ivory, Vellum, Pottery, Enamel, Glass, &c. Fifth Edition 6/0 

*^^* Adopted as a Prize Book at South Kensington. 

" Much may be learned, even by those who fancy they do not require to be taught, from the careful 
perusal of this unpretending but comprehensive treatise." — Art Journal. 

Dictionary of Tepms used In Apchltectupe, 

Building, Engineering, Mining, Metallurgy, Archaeology, the Fine Arts, &c. 
By John Weale. Sixth Edition. Edited by Robt. Hunt, F.R.S., Keeper of 
Minmg Records, Editor of " Ure's Dictionary." Numerous Illustrations . . 6/0 

*,>* The above, strongly bound in cloth boards, price 6/0. 
" The best small technological dictionary in the language." — Architect. 

Music, 

A Rudimentary and Practical Treatise on. By Charles Child Spencer . 2/6 

" Mr. Spencer has marshalled his information with much skill, and yet with a simplicity that inust 
recommend his works to all who wish to thoroughly understand music." — Weekly Times. 

Pianoforte, 

The Art of Playing the. With Exercises and Lessons. By C. C. Spencer . 1/6 

. " A sound and excellent work, written with spirit, and calculated to inspire the pupil with a desire to 
aim at high accomplishment in the art." — School Board Chronicle. 
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House Manag^ep: 

Being a Guide to Housekeeping, Practical Cookery, Pickling and Preserving, House- 
hold Work, Dairy Management, the Table and Dessert, Cellarage of Wines, Home- 
brewing and Wine-making, the Boudoir and Dressing-room, Travelling, Stable 
Economy, Gardening Operations, &c. By An Old Housekeeper . . 8/6 

" We find here, directions to be discovered in no other book, tending to save expense to the pocket, as 
•well as labour to the head." — John Bull. 

Manual of Domestic Medicine. 

By R. Gooding, B.A., M.D. Intended as a Family Guide in all Cases of Accident and 

Emergency. Third Edition, carefully revised 2/0 

" The author has performed a useful service by placing at the disposal of those situated at a distance 
from medical aid, a reliable and sensible work in which professional knowledge and accuracy have been 
■well seconded by the ability to express himself in ordinary untechnical language." — Public Health, 

Manag^ement of Health. 

A Manual of Home and Personal Hygiene. By the Rev. James Baird, B.A. . 1/0 

"It is wonderfully reliable, it is written with excellent taste, and there is instruction crowded into 
■every page." — Rnglish Mechanic. 

House Book, 

Comprising — I. The House Manager. By An Old Housekeeper. II. Domestic 
Medicine. By Ralph Gooding, M.D. III. Management of Health. By 
James Baird. In One Vol., strongly half-bound 6/0 

Nattipal Phllos^ophy, 

For the Use of Beginners. By Charles Tomlinson, F.R.S 1/6 

Eleetpic Lig^hting^: 

The Elementary Principles of. By Alan A. Campbell Swinton, M.Inst.C.E., 
M.Inst.E.E. With 16 Illustrations. Fourth Edition, Revised {Just published. 1/6 

Electpie Teleg^paph : 

Its History and Progress ; with Descriptions pf some of the Apparatus. By R. Sabine, 
C. E. , F.S.A., &c. ............ 0/0 

" Essentially a practical and instructive work." — Daily Telegraph. 

Handbook of Field Foptifleation. 

By Major W. W. Knollys, F.R.G.S. With 163 Woodcuts 3/0 

" A well-timed and able contribution to our military literature. . . . The author supplies, in clear 
business style, all the information likely to be practically useful." — Chambers 0/ Cotnmerce Chronicle. 

Legale, 

Pure and Applied. By S. H. Emmens. Third Edition 1/6 

" This admirable work should be a text-book not only for schools, students, and philosophers, for all 
litterateurs and men of science, but for those concerned in the practical affairs of life, «c." — The News. 

Loeke's Essays on the Human Undepstanding^. 

Selections, with Notes by S. H. Emmens . . 1/6 

Compendious Caleulatop 

{Intuitive Calculations) ; or Easy and Concise Methods of performing the various 
Arithmetical Operations required in Commercial and Business Transactions ; together 
with Useful Tables, &c. By Daniel O'Gorman. Twenty- seventh Edition, carefully 
revised by C. Norris 2/6. Strongly half-bound 3/6 

•* It would be difficult to exaggerate the usefulness of this book to every one enga^^ed in commerce or 
manufacturing industry. It is crammed full with rules and formulae for shortenmg and employing 
•calculations in money, weights and measures, &c., of every sort and description." — Knowledge. 

Measupes, Weig^hts, and Moneys of all Nations, 

And an Analvsis of the Christian, Hebrew, and Mahometan Calendars. By W. S. B. 

Woolhouse' F.R.A.S., F.S.S. Seventh Edition 2/6 

"A work necessary for every mercantile office." — Building Trades Journal. 

Opammap of the Eng^lish Tong^ue, 

Spoken and Written. With an Introduction to the Study of Comparative Philology. 
Py Hyde Clarke, D.C.L. Fifth Edition 1/6 

Dietionapy of the Eng^lish Lang^uag^e, 

As Spoken and Written. Containing about 100,000 Words. By Hyde Clarke, 

D.C.L . . 3/6 

%* Complete with the Grammar, 5/6. 

Composition and Punetuation, 

( Familiarly Explained for those who have neglected the Study of Grammar. By Justin 
Brenan. Eighteenth Edition 1/6 



